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FOREWORD 

To meet its mission obj ectives, the U. S. Department of the Navy performs a variety 
of operations, some requiring the use, handling, storage, or disposal of hazardous 
materials. Through accidental spills and leaks and conventional methods of past 
disposal, hazardous materials may have entered the environment in ways 
unacceptable by today's standards. With growing knowledge of the long-term 
effects of hazardous materials on the environment, the Department of Defense (DOD) 
initiated various programs to investigate and remediate conditions related to 
suspected past releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration (IR) program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization 
Act (SARA). The acts, passed by Congress in 1980 and 1986, respectively, 
established the means to assess and cleanup hazardous waste sites for both private 
sector and Federal facilities. These acts are the basis for what is commonly 
known as the Superfund program. 

A second program to address present hazardous materials management is the Resource 
Conservation and Recovery Act (RCRA) Corrective Action Program. This program is 
designed to identify and cleanup releases of hazardous substances at RCRA
permitted facilities. RCRA is the law that requires solid and hazardous wastes 
to be managed in an environmentally sound manner. The law applies primarily to 
facilities that generate or handle hazardous waste. 

The investigations at Naval Submarine Base (NSB) , Kings Bay, Georgia, are being 
conducted under the RCRA Corrective Action Program. The Georgia Department of 
Natural Resources, Environmental Protection Division, oversees the program at the 
NSB. 

The RCRA Corrective Action Program includes the following stages: 
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The RCRA Facility Assessment (RFA) and confirmatory sampling identify 
solid waste management units, evaluate the potential for releases of 
contaminants, and determine the need for future investigations. 

The RCRA Facility Investigation (RFI) then determines the nature, 
extent, and fate of contaminant releases. 
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Interim Measures are implemented when necessary to control further 
migration or release of contaminants. 

The Corrective Measures Study identifies and recommends measures for 
achieving long-term remedial action goals. 

Questions regarding the RCRA program at NSB Kings Bay should be addressed to the 
Public Affairs Office at (912) 673-4714. 
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EXECUTIVE SUMMARY 

Under contract to the U. S. Department of the Navy (Navy), Southern Division, Naval 
Facilities Engineering Command (SOUTHNAVFACENGCOM), this workplan was prepared 
for Site 2, Fire-Fighting Pit, at the Naval Submarine Base in Kings Bay, Georgia. 
This workplan was prepared under the Comprehensive Long-term Environmental Action, 
Navy (CLEAN) Contract No. N62467-89-03l7, Contract Task Order No. 094. 

Site 2 was originally located during the Initial Assessment Study (lAS) performed 
in 1985 by C.C. Johnson and Associates, Inc., within the confines of Site 12, 
Current Dry Dock. Site 2 was an unlined pit used for fire-fighting exercises from 
1980 to 1981. Approximately 1,500 gallons of contaminated diesel fuel and small 
amounts of paints and paint thinners were poured into the pit and burned once 
every 2 months. In 1980 a one-time disposal of hydrazine was also burned at Site 
2. There has been no investigation at the site to date, other than the 
investigation activities which have occurred at Site 12. The purpose of the 
investigation at Site 2 is to confirm the presence or absence of contamination 
in the soil and/or groundwater at the site. 

The workplan provides a facility description, regulatory setting, site 
description, proj ect management plan, sampling and analyses plan, data management 
plan, and health and safety procedures. The screening investigation will include 
sampling of soils and groundwater using direct push methodologies, and the 
installation of piezometers. The soil and groundwater analytical data will be 
evaluated using a statistical approach for comparison to background concentra
tions. A proposal for a background data collection program and statistical 
approach is being developed separately and will be submitted to GEPD for approval. 
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1.0 INTRODUCTION 

Under contract to the U. S. Department of the Navy (Navy), Southern Division, Naval 
Facilities Engineering Command (SOUTHNAVFACENGCOM), this Screening Investigation 
Workplan was prepared for Site 2, Fire-fighting Pit, located on the Naval 
Submarine Base (NSB) in Kings Bay, Georgia. This report was prepared under the 
Comprehensive Long-term Environmental Action, Navy (CLEAN) Contract No. N62467 -89-
D-03l7, Contract Task Order No. 094. The following sections describe the 
facility, the site under investigation, the scope of the proposed screening 
investigation, and regulatory context for this work. 

1.1 FACILITY DESCRIPTION. NSB Kings Bay is located in the southeastern corner 
of Georgia, approximately 8 miles north of the Georgia-Florida border (Figure 
1-1) . The NSB covers 16,168 acres and is located in Camden County. The 
facility's history is summarized in the following paragraphs of this section. 

The U. S. Army began operations at NSB Kings Bay in the early 1950' s. The property 
originally was developed as a military ocean terminal. From its inception until 
June 30, 1965, the terminal was known as the Kings Bay Army Terminal. The Kings 
Bay Army Terminal was constructed to meet the Department of the Army's 
requirements for East Coast port facilities capable of transporting ammunition 
and other explosives in the event of a national emergency. During this time, the 
Kings Bay Army Terminal was used for training purposes by the U.S. Army Reserve. 

On April 1, 1965, as a result of a major reorganization, the terminal was placed 
under the jurisdiction of the newly organized Military Traffic Management and 
Terminal Service. On July 1, 1965, the terminal became known as the U.S. Army 
Military Ocean Terminal, Kings Bay (MOTKI). MOTKI was designed to store 
ammunition or explosives for about 3 months and was directly subordinate to the 
Military Ocean Terminal, Southport, North Carolina. Facilities constructed at 
MOTKI included a 2,000-foot wharf, administrative buildings, work shops, utility 
buildings, and 47 miles of railroad track for transporting explosives. MOTKI had 
no assigned military personnel and was maintained and operated by 19 U.S. Civil 
Service employees for reserve training operations and contingency purposes from 
1956 to 1978. The mission of MOTKI was to plan programs, make military repairs, 
and provide fire prevention and protection functions for the terminal. Because 
there was no immediate operational need for this installation, it was placed on 
inactive status from 1956 until July 1, 1978. The facility was used by the U.S. 
Army for reserve training during that time. 

In 1978, the Navy selected MOTKI as the east coast location for its Fleet 
Ballistic Missile submarine support facility. On July 1, 1978, the site was 
established under a developmental status and was named the Naval Submarine Support 
Base. Construction of a refit facility for one submarine squadron (T-l) began 
in 1978 in anticipation of the arrival of 10 Poseidon submarines. In 1979, the 
Navy moved Squadron 16 from Spain to Kings Bay, and the site's official name 
became the Naval Submarine Base, Kings Bay. 

Currently, NSB Kings Bay supports TRIDENT submarines. New facilities, completed 
in the early 1990's, are for crew training, weapons handling and storage, 
submarine maintenance and repair, personnel support, and housing. 
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1.2 PURPOSE AND REGULATORY SETTING. As a condition of the current Hazardous and 
Solid Waste Amendments (HSWA) permit under which NSB Kings Bay is operating, the 
facility is required to implement a Resource Conservation and Recovery Act (RCRA) 
corrective action program. The RCRA Corrective Action Plan (CAP) (Interim Final) 
(U.S. Environmental Protection Agency [USEPA], 1988) was developed by the USEPA 
to provide a model for corrective action and uses a four-phase approach to 
evaluate the condition of solid waste management units (SWMUs) and direct 
corrective action, if necessary. The first step, an RCRA Facility Assessment, 
was not formally conducted at NSB Kings Bay by representatives of State and 
Federal regulatory agencies. However, the Georgia Department of Natural 
Resources, Environmental Protection Division (GEPD) issued an HSWA permit to the 
NSB on September 29, 1989. Of the 16 SWMUs identified during the Initial 
Assessment Study (lAS) (prepared by C.C. Johnson and Associates, Inc., in 1985) 
but recommended for No Further Action (NFA) , the permit identified four SWMUs (see 
Figure 1-1) suspected to be sources of current or past releases of hazardous 
substances to the environment: 

• Site 5, Army Reserve Disposal Area, Towhee Trail; 

• Site 11, Old Camden County Landfill; 

• Site 12, Army Reserve Disposal Area, Future Dry Dock (now referred to as 
the Current Dry Dock); and 

• Site 16, Army Reserve Disposal Area, Motor Missile Magazines. 

An initial RCRA Facility Investigation (RFI) was planned and implemented at Sites 
5 and 16. Investigation of these sites will continue under a Supplemental RFI 
that has been planned separately. Site 12 was included in an initial RFI (ABB 
Environmental Services, Inc. [ABB-ES], 1994), but was approved for NFA by the GEPD 
after it was remediated during construction of a dry dock. A fifth site, Site 
2, is located within the confines of Site 12. There has been no investigation 
to date at Site 2. Site 11 has moved into the Interim Corrective Measures phase 
of corrective action and is being addressed separately. 

The second step of corrective action includes development of an RFI Workp1an and 
conducting an RFI to establish the presence or absence of toxic or hazardous 
substances and obtain information on the nature and extent of the contamination. 
Information collected during the RFI stage will be used to establish whether there 
is a need to implement additional phases of the RCRA CAP. A possible third step, 
Interim Corrective Measures, would involve controlling the further migration of 
contaminants and/or controlling potential sources of release and would be 
implemented if needed. The fourth step, Corrective Measure Study (CMS) , would 
evaluate and recommend specific technical methodologies for achieving long-term 
remedial action goals. GEPD requires a site-specific CAP to address remedial 
actions at a site but does not require a CMS for the process. 

The purpose of the screening investigation at Site 2 is to provide information 
in support of an NFA proposal or confirmation study. Data gathered during the 
investigation will be used to evaluate residual soil and groundwater contamina
tion. Based on the results of the screening investigation, further confirmation 
and characterization activities will be conducted as part of an RFI, if warranted. 
These activities would be defined in an RFI Workp1an and submitted to the Navy 
and regulatory agencies for review. 

5crn_lnv 52 
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2.0 DESCRIPTION OF CURRENT CONDITIONS 

2.1 ENVIRONMENTAL SETTING. In June 1994, an RFI report was submitted to the Navy 
that addressed the results of the 1992 and 1993 investigations conducted at Sites 
5 and 16 (ABB-ES, 1994) at Kings Bay. Chapter 2.0 of the RFI report addressed 
topography, surface water, drainage, regional and site-specific hydrogeology, 
soils, and climate and is incorporated into this Workp1an by reference. The 
remainder of this chapter describes conditions at Site 2 as defined by historical 
information and previous investigations of Site 12. 

2.2 SITE DESCRIPTION. Site 2 is located within the boundaries of Site 12, 
Current Dry Dock, at Kings Bay (Figure 2-1). As described in the lAS performed 
by C. C. Johnson and Associates, Inc., in 1985 for the Naval Energy and 
Environmental Support Activity (NEESA), Site 2 was an unlined pit used for fire
fighting exercises from 1980 to 1981. The pit was approximately 30 feet by 30 
feet by 2 feet deep. It was located in the waterfront area of Pelican Road near 
the intersection of Stimson Drive and USS James Monroe Avenue (Figure 2-2). 

Approximately 1,500 gallons of contaminated diesel fuel and small amounts of 
paints and paint thinners were poured into a bermed pit and burned once every 2 
months by the fire department. In 1980, a one-time disposal of an unknown 
quantity of hydrazine (NzH4 ) was also burned at Site 2 (C. C. Johnson and 
Associates, 1985). Whether water or chemical foam or powder was used to 
extinguish the fires is unknown (C.C. Johnson and Associates, 1985). 

A core sample collected from the pit in August 1980 was tested for Extraction 
Procedure (EP) Toxicity, which was the appropriate test at the time to classify 
hazardous waste. Laboratory results identified the sample contents as non
hazardous (Appendix A). Table 2-1 summarizes the results of the EP toxicity test. 
In 1982, approximately 100 cubic yards of contaminated soil were excavated from 
the pit and disposed by a waste disposal contractor (C. C. Johnson and Associates, 
1985). 
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Table 2-1 
Extraction Procedure Toxicity Test Results 

Screening Investigation Workplan for Site 2 
Naval Submarine Base Kings Bay 

Kings Bay, Georgia 

Parameter 
Test Result 

(milligrams per liter) 

Arsenic 0.017 
Barium 0.2 
Cadmium <0002 
Chromium 0.014 
Lead 0.057 
Mercury <0.0002 
Selenium <0.01 
Silver 0005 

Endrin <0.0005 
Lindane <0.0005 
Methoxychlor <0.001 
Toxaphene <0.005 
2,4-Dichlorophenoxyacetlc acid <0.05 
2,4,5-Trichlorophenol (Silvex™) <0.001 
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3.0 PROJECT MANAGEMENT PLAN 

3.1 PROJECT ORGANIZATION AND RESPONSIBILITIES. Key individuals in the project 
structure are highlighted below. 

SOUTHNAVFACENGCOM. SOUTHNAVFACENGCOM is responsible for establishing policy and 
guidance for the CLEAN program. SOUTHNAVFACENGCOM awards contracts, approves 
funding, and has primary control of report release and interagency communication. 

NSB Kings Bay Environmental Coordinator. The Environmental Coordinator will 
coordinate and monitor investigative activities at NSB Kings Bay. The Environ
mental Coordinator maintains a working relationship with local, State, and Federal 
regulatory agencies. 

SOUTHNAVFACENGCOM Engineer-in-Charge. The SOUTHNAVFACENGCOM Engineer-in-Charge 
(EIC) is responsible for the technical and financial management of the screening 
investigation at NSB Kings Bay. The EIC prepares the project statement of work; 
develops the project Site Management Plan; manages project scope, schedule, and 
budget; and provides technical review and approval of all deliverables. The EIC 
will be responsible for changes in the scope of work determined during Project 
Managers' meetings. 

Task Order Manager. The Task Order Manager (TOM) for the screening investigation 
is responsible for evaluating the appropriateness and adequacy of the technical 
and engineering services provided. The TOM is also responsible for resource 
management, for confirming that the project fulfills the requirements of the 
Contract Task Order, and for the daily conduct of work, including integration of 
input from supporting disciplines and subcontractors. 

Technical Leader. The Technical Leader will be responsible for the quality and 
completeness of data gathered during the screening investigation, including 
overall management and coordination of fieldwork and supervision and scheduling 
of work. The Technical Leader will also be responsible for the development of 
the Screening Investigation Report. 

Field Operations Leader. The Field Operations Leader (FOL) will be responsible 
for the day-to-day execution of the field program. These responsibilities include 
coordination of activities; record keeping; communication with the Base, Technical 
Leaders, and TOM; adherence to quality assurance and quality control requirements; 
subcontractor oversight; mobilization of equipment; local agency interaction; and 
preparation of sampling event reports. The FOL will also ensure that all field 
activities performed are consistent with the project workplan and supporting 
documents. These responsibilities include appropriate logging and documentation 
of investigative methods to confirm that pertinent testing information is obtained 
during the exploration program. Other responsibilities include oversight of 
sampling activities and site characterization studies. 

Technical Director. The Technical Director will be responsible for coordination 
of technical review of workplans and planning documents, interaction with the 
Technical Leaders, and guidance with regulatory and technical requirements. 

RCRA -Technical Expert. The RCRA Technical Expert will be responsible for provid
ing expertise to the program at NSB Kings Bay. He will provide guidance and input 
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to the direction of activities associated with the program. He will also provide 
review of documents created by the project team. He has close interaction with 
the Technical Leader. 

3.2 SCHEDULE. Accurate schedule planning, tracking, and reporting are important 
for expeditious completion of the screening investigation at Site 2. For purposes 
of this workplan, the schedule is presented in Figure 3-1. The schedule will be 
updated to reflect actual progress during the project and will be forwarded to 
the SOUTHNAVFACENGCOM ErC, NSB Kings Bay, and GEPD (if required). The schedule 
reflects durations and begins at notice to proceed. The schedule assumes ready 
access to the site. 
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4.0 SAMPLING AND ANALYSIS PLAN 

4.1 SITE MANAGEMENT. The following subsections describe mobilization 
activities, site access and security clearances, and documentation requirements 
for the fieldwork. 

4.1.1 Mobilization The following activities will be performed at NSB Kings Bay 
as part of mobilization: 

staking and utility clearance (i.e., drilling permits) for all 
exploration activities; 

field team orientation, including acquisition of personnel badges 
and security clearances for work in secure areas; and 

field team and subcontractor health and safety meetings (the Health 
and Safety Plan is included as Appendix B). 

4.1.2 Site Access and Control NSB Kings Bay is an active Base with various 
levels of security clearance for different areas of the base. Work is planned 
in controlled access areas. Where necessary, security police will be notified 
of the locations of on-Base field activities. Badges will be obtained through 
Base security. The site is accessible from paved or dirt roads maintained by the 
Base. 

4.1.3 Field Monitoring Instrumentation The following monitoring instruments may 
be used during field activities: 

photoionization (PID) meter, 
organic vapor analyzer (OVA), 
explosimeter, 
radiation meter, 
pH-temperature-specific conductance meter, 
electronic water level meter, 
metal detector, 
two-way radios or cellular telephones, and 
turbidity meter. 

Instruments will be calibrated and inspected daily before field activities begin, 
as suggested by the manufacturers. Calibration information will be recorded in 
the field logbooks and on a field instrumentation quality assurance form. 
Monitoring equipment will be protected, as much as possible without hindering 
operation of the unit, from contamination during field exploration activities. 
Equipment maintenance will be performed according to manufacturers' 
specifications before field use or by rotating instruments into and out of the 
field on an instrument performance and maintenance schedule. As appropriate, 
routine periodic maintenance may be performed as a function of field calibration. 
Malfunctioning instruments will be repaired or replaced. 

4.1.4 Control and Disposal of Investigation-Derived Waste (IDW) IDWassociated 
with the screening investigation can include soil cuttings, groundwater, 
decontamination water and solutions, and expendable materials such as sample 
gloves, paper towels, and tin foil. 
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The IDW will be segregated by medium, liquids (groundwater, development water, 
etc.), and solids (soils, expendables, etc.). Liquid IDW will be derived from 
two sources: (1) groundwater, generated during development of piezometers, and 
(2) wastewater, generated from decontamination procedures. Solid IDW will be 
derived from three sources: (1) the advancement of soil borings, (2) the 
installation of piezometers, and (3) the disposable protective clothing, gloves, 
plastic sheeting, and other expendable materials. 

Decontamination activities for large equipment such as the drilling rig will be 
conducted at the decontamination pad at Site 11, Old Camden County Landfill. The 
decontamination pad is constructed of concrete and drains to a sump on the pad. 
Decontamination fluids and solids will be collected in the sump. Fluids will be 
fed into the onsite treatment system at Site 11. Sediment in the sump will be 
transferred to new, 55-gallon, U.S. Department of Transportation (DOT) approved 
drums. Drums will be labeled indicating date and contents and the information 
will be recorded in an IDW logbook. These drums will be staged on wooden pallets 
at the decontamination area. The drums will be covered and temporary secondary 
containment will be constructed using bales of hay (or other suitable material) 
and plastic sheeting. Composite samples comprised of aliquots from no more than 
six drums will be collected and submitted fOL Toxicity Characteristic Leaching 
Procedure (TCLP) analyses. Disposal will be evaluated coincident with soil IDW 
generated during the field work and discussed in this subsection. 

Groundwater IDW will be generated at the site during development of piezometers. 
The groundwater IDW will be contained in properly labeled DOT-approved drums or 
other appropriate containment devices. Proper methods of disposal of the 
groundwater IDW will be evaluated using data from TCLP analyses of representative 
samples from containers of IDW. It is anticipated that approximately 100 gallons 
of groundwater will be removed from each of the five piezometers. If the IDW is 
contained in drums, then the drums will be limited to containing groundwater from 
only one piezome'ter. In this case, it is estimated that two drums of IDW will 
be generated at each location. A composite sample will be prepared for each 
piezometer location by collecting equal portions of material from the entire 
water column in each of the drums. In the event that more than the expected 
volume of groundwater is removed from a piezometer during development, sampling 
for waste characterization will be conducted such that no more than six drums are 
included in a single composite sample. If a temporary storage container is used 
that has a capacity to contain the entire 500 gallons expected to be generated 
during piezometer development, then a composite sample will be collected from the 
container that is representative of the entire contents of the container. 

Waste soil will be stored in new, properly labeled, 55-gallon, DOT-approved drums 
with removable lids or in plastic-lined, covered storage bins. If drums are used 
for the soil IDW, then the drums will be stored in a central area and staged on 
wooden pallets. The drums will be covered and temporary secondary containment 
will be constructed using bales of hay (or other suitable material) and plastic 
sheeting. A logbook will be kept, in which the sources of the contents in each 
container of IDW will be noted. The amount of solid waste from each point source 
will also be recorded as accurately as possible. The soil IDW will be 
characterized using TCLP analyses of composite samples representative of the 
material. It is anticipated that no more than six 55-gallon drums of soil would 
be generated for anyone piezometer. To characterize soil IDW contained in 
drums, composite samples will be prepared for each piezometer location by 
collecting equal portions of material from each drum. When collecting material 
from a drum, the contents of the entire drum will be represented. If the soil 
IDW is contained in storage bins, then a composite sample will be prepared for 
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each storage bin. When preparing a composite sample from a storage bin, the bin 
will be divided into quadrants and equal portions of material will be collected 
from the top, middle, and bottom of each quadrant. 

The soil cuttings, decontamination solids (sediment), and groundwater IDW will 
be handled as hazardous waste until TCLP results are obtained and reviewed. The 
criteria used to evaluate disposal of the IDW will be background concentrations 
and TCLP threshold values. If concentrations of analytes are equal to or less 
than background, the material may be spread onsite. If the concentrations are 
greater than background but less than TCLP threshold values, the material will 
be disposed in a Subtitle D landfill. If the analyte concentrations exceed TCLP 
threshold values, the material will be disposed as hazardous waste. The drums 
may be staged at the sites for up to 90 days, longer if TCLP analyses indicate 
concentrations below threshold values. 

Expendables will be segregated from other solids. Under no circumstance will 
expendables be combined with soil. Expendables will be double-bagged in plastic 
bags and disposed in an NSB solid waste dumpster. Excessively soiled material 
will be washed at the decontamination pad to remove loose particles before 
disposal. 

4.2 DATA COLLECTION AND SAMPLING PROCEDURES. The screening investigation 
program for Site 2 includes subsurface soil and groundwater sampling using direct 
push methodologies and the installation of piezometers. 

Thirty-one exploration locations are planned for the investigation (Figure 4-1). 
A denser sampling grid is planned for two areas where fire-fighting activities 
may have occurred. A number of samples will be collected between the two areas 
to provide additional soil and groundwater chemical information. Sample grids 
consisting of nine samples will be concentrated in the two separate areas, and 
the additional samples will be spaced between these areas. The actual number of 
samples to be collected may increase or decrease during the site investigation 
due to site conditions or results from onsite analyses. 

Soil Sampling. Soil samples will be collected from discrete intervals during 
advancement of soil borings. Soil borings will be advanced using direct push 
methodologies including TerraProbe~, HydropunchN, or cone penetrometer. 

Soil will be collected continuously from every 2-foot interval (0 foot to 2 feet, 
2 feet to 4 feet, etc.) until the water table is reached. After the water table 
is reached, the boring will continue into the saturated zone. Two soil samples 
will be collected from each boring: one from the 2-foot interval directly above 
the water table and the other from the 2-foot to 4-foot interval below the top 
of the water table. After the soil samples are collected and preliminary 
screening has been performed with a PID or OVA, the soil will be removed from the 
sampling instrument and placed into sampling containers for submission to the 
field laboratory. Stratigraphic information will be documented in the field 
logbook. 

Table 4-1 outlines the sampling summary for the screening investigation at Site 
2. The soil samples will be analyzed onsite using a field gas chromatograph (GC) 
for target VOCs and an infrared spectrometer for residual total petroleum 
hydrocarbon (TPH) analyses. Target VOCs are listed in Table 4-1. Ten percent 
of the soil samples will be sent to an offsite laboratory for confirmatory 
analyses for hydrazine, VOCs, semivolatile organic compounds (SVOCs), pesticides, 
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Table 4-1 
Sample Summary 

Screening Investigation Workplan for Site 2 
Naval Submarine Base 

Kings Bay, Georgia 

On site Sam~ling Program 

No. of Samples Field Laboratory Laboratory 
Sample Media Locations' Reg/GA2 Analyses Confirmation Analysis 

Soil 31 62/73 73 38 VOCs and TPH 

Groundwater 31 93/108 108 10 VOCs and TPH 

Total 31 155/181 181 18 VOCs and TPH 

Offsite Sam~ling Program3 

No. of 
Sample Media Samples Duplicates Trip Blanks Field Blanks Rinsates MS/MSD 

Soil 84 1 - - - 1 

Groundwater 10 1 2 2 2 1 

Total 18 2 2 2 2 2 

Total number of soil samples to be collected during field screening program (including GA/QC): 73 

Total number of groundwater samples to be collected during field screening program (including GA/QC): 108 

Target VOCs (field gas chromatograph) 

Methyl ethyl ketone (MEK) 1,2 - Dlchloroethene 
Methylene chloride 1,1 - Dichloroethane 
2-Hexanone 1,2 - Dichloroethane 
Trlchloroethene (TCE) benzene, ethylbenzene, toluene, xylenes (BTEX) 
Tetrachloroethene (PCE) 4-methyl-2-pentanone (MIBK) 

, 
Total number of samples IS based on proposed number of exploration locations. Actual number of locations may vary. 

2 Shows number of regular (Reg) samples to be collected, and number of samples including all quality assurance (QA) 
and quality control (QA/QC) reqUirements. See Section 4.5 for discussion on QA/QC sample requirements. 

3 Off site analyses Include hydrazlne, volatile organic compounds (VOCs), semivolatlle organic compounds (SVOCs), 
pesticides, polychlorinated biphenyl (PCBs), and inorganic compounds. 

4 SIX SOil samples to be collected for grain-size and hydrometer analyses are not included here. 

Notes: 
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Reg/QA = regular and quality assurance. 
VOCs = volatile organic compounds. 
TPH = total petroleum hydrocarbons. 
MS/MSD = matrix spike and matrix spike duplicate. 
QA/QC = quality assurance and quality control. 
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SVOCs = semivolatlle organic compounds. 
PCBs = polychlorinated biphenyl compounds. 
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polychlorinated biphenyl (PCB) compounds, and inorganic analytes. The offsite 
laboratory analyses will be performed using USEPA SW-846 analytical methods. If 
sufficient sample volume for offsite analyses cannot be obtained using direct 
push, then soil samples for offsite analyses will be collected during the 
drilling program for the piezometers. The locations for soil sampling will be 
selected within and outside of areas where field analytical data indicate soil 
contamination is present. 

During the investigation, six samples will be collected and sent offsite for 
grain size and hydrometer analyses. The six samples will consist of two samples 
collected from three different borings. The sample depths will be within the 
anticipated screened interval of the piezometers and will represent the finest 
grained material in the interval. The results of these tests will be used to 
determine piezometer construction specifications (i.e., filter pack size and 
screen slot size). 

Groundwater Sampling. The presence or absence of groundwater contamination at 
Site 2 will be evaluated by collecting three groundwater samples from each of the 
31 borings advanced by direct push methodologies (see Figure 4-1). During 
drilling, borings will be advanced into the water table. After the water table 
is reached, the boring will continue at least 5 feet into the saturated zone for 
collection of a groundwater sample. A screened rod will be installed into the 
water table and time will be allowed for recharge if needed. Groundwater samples 
will be collected by inserting a small bailer into the screened interval. Care 
will be taken to collect non-turbid samples for VOC analyses. Ten percent of the 
groundwater samples will be sent to an offsite laboratory for analyses for 
hydrazine, VOCs, SVOCs, pesticides, PCBs, and inorganic analytes. Offsite 
analyses will be performed using USEPA SW-846 analytical methods. The sampling 
summary for groundwater collection is outlined in Table 4-1. 

Piezometer Installation. Piezometers will be installed at five locations at Site 
2 to: (1) evaluate groundwater flow direction and (2) determine the influence 
of tides on groundwater flow conditions. The five proposed locations for the 
piezometers are shown on Figure 4-2. The actual locations of the piezometers 
will be based upon site conditions, site access, and utility clearances in 
addition to analytical data. 

Piezometers will be installed with a standard drilling rig using hollow stem 
auger methods. The piezometers will be constructed of 2-inch inside-diameter, 
Schedule 40, polyvinyl chloride (PVC) riser pipe and slotted well screen. The 
slot size for the screen and grain size distribution of the filter pack material 
will be specified using the approach described in American Society for Testing 
and Materials (ASTM) D 5092-90. Total depths of the piezometers are anticipated 
to be 15 to 20 feet below land surface (bls). Screened sections will be 10 feet 
in length and will be set to intercept the overburden and water table interface. 
The annulus surrounding the screen will be backfilled with a sand pack to 
approximately 2 feet above the screen. A 2-foot-thick bentonite seal will be 
placed above the sand pack. The remaining annulus above the seal will be grouted 
to the point of well vault installation. 

Piezometers will be completed flush to the ground surface with 22-gauge steel, 
water-resistant, welded boxes with a minimum %-inch locking cover plate. Each 
cover plate will be marked with a metal marker stamped by the Contractor. All 
materials used in piezometer construction will be inspected for compliance with 

) 
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specifications and pertinent information will be recorded in the field logbook. 
Recorded information may include supplier name and address, measurements, and 
grain size data for the filter pack material. 

Each piezometer will be developed after a minimum of 24-hour grout set time to 
remove fines and improve the hydraulic connection with the natural soil. After 
installation and development is complete, the water level in each piezometer will 
be measured and recorded in the field logbook. Water levels will be recorded to 
the nearest 0.01 inch from the top of casing. Apparent groundwater flow 
direction will be interpreted from these measurements. 

One piezometer will be used to evaluate the influence of tidal fluctuations on 
groundwater flow at the site. Water level readings in the piezometer will be 
collected continuously over a 24- to 48-hour period using an in-situ measuring 
device, such as a pressure transducer and data logger. After collection of water 
levels is complete, the data will be downloaded to a computer. Tidal influence 
will be evaluated by using barometric pressure data from the same time period. 
Barometric pressure data can be collected onsite using specific equipment, or can 
be obtained from the National Climatic Data Center for the Jacksonville, Florida, 
station located at the international airport (approximately 30 miles south of 
NSB). 

Elevation Survey. An elevation and location survey will be performed by a 
Georgia-licensed surveyor to locate the exploration and piezometer locations, and 
other necessary control points. The north side of the inner casing (riser) for 
all piezometers will be surveyed for both horizontal and vertical control to a 
minimum degree of accuracy of 0.1 and 0.001 foot, respectively. Exploration and 
piezometer locations will be plotted on site-specific base maps. Identification 
of sampling locations will be given in terms of latitude and longitude 
coordinates and State Plan Coordinates in accordance with the Federal Interagency 
Coordinating Committee for Digital Cartography recommendations. 

4.3 SAMPLE HANDLING PROCEDURES. 

4.3.1 Sample Containers! Preservation! and Holding Times Sample containers will 
be obtained from a Naval Energy and Environmental Support Activity (NEESA)
approved subcontract laboratory. NEESA requires all subcontract laboratories to 
have a current and comprehensive Quality Assurance Plan (QAP) and sample 
container requirements that meet USEPA requirements. 

Preservatives, controlled holding times, and selected container materials may be 
required to avoid sample degradation or alteration prior to laboratory analysis. 
Common preservation techniques include pH control, chemical complexation, and 
refrigeration or freezing. Holding times are controlled to minimize the time 
between sample collection and analysis, which in turn minimizes the reaction time 
for potential mechanisms of analyte loss or alteration. Selected container 
materials may be required to minimize sorption, leaching, or other interactions 
between the sample and the container. Sufficient sample volumes must be collect
ed to accommodate specified analytical methods and to allow for the analyses of 
laboratory quality assurance and quality control samples, where required. 

4.3.1.1 Sample Containers Sample containers will be provided by the contract 
laboratory. The containers will be consistent with laboratory quality assurance 
and quality control (QA/QC) procedures and the analytical methods being used for 
this project. Containers will be kept in the dark to minimize biological or 
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photoxidation and photolytic breakdown of constituents until they reach the 
analytical laboratory. Approximately 5 to 10 percent air space ("ullage") will 
be reserved in the sample container to allow for expansion or vaporization if the 
sample is heated during transport (1 liter of water at 4 degrees Celsius rOC] 
expands by 15 milliliter [m.e] if heated to 55 °C). An important exception is VOC 
samples; headspace is not allowed in the VOC sample container. When sample 
containers are stored onsite, the containers will be kept sealed and away from 
solvents that are also being stored. 

4.3.1.2 Preservation Techniques Reagents required for sample preservation will 
be added to the sample containers by the subcontract laboratory prior to shipment 
or preservatives may be added in the field. Preservation of samples will be 
consistent with the analytical methods and matrices sampled. Samples will be 
placed on ice in ice chests immediately after collection. 

4.3.2 Sample Handling. Packaging. and Shipping Sample packaging and shipping 
procedures will protect the integrity of the samples and prevent detrimental 
effects from leakage or breakage. Regulations for packaging, marking, labeling, 
and shipping hazardous materials and wastes are promulgated by the DOT and 
described in the Code of Federal Regulations (CFR) (49 CFR 171 through 177; in 
particular 172. 402h, Packages Containing Samples). In general, these regulations 
were not intended to hamper shipment of samples collected at controlled or 
uncontrolled hazardous waste sites or samples collected during emergency 
responses. However, the USEPA has agreed through a Memorandum of Agreement to 
package, mark, label, and ship samples observing DOT procedures. 

Correct packaging, storing, and shipping of environmental samples will be 
followed to: 

ensure samples remain sealed in original containers, 
prevent breakage, 
prevent cross contamination of individual samples, 
ensure sample characteristics are preserved, 
prevent contamination to receiving personnel, and 
ensure samples are protected against tampering when not in the 
sampler's possession. 

Prior to packaging, each sample container will be inspected to verify correct 
labeling. Labels will be secured to containers with clear tape. Each container 
will have a signed and dated custody seal over the cap. Samples will be shipped 
to the laboratory via commercial ground or air carrier within 24 hours of sample 
collection. 

All breakable sample containers (glass) will be protected with packing. Bubble
pack bags or strips are acceptable. Sample containers may be placed in sealable 
plastic bags such as Zip-lockN type bags. 

Samples will be shipped in durable coolers packed with bubble-pack or 
vermiculite. Samples will be kept cool with double-bagged clean ice. Completed 
chain-of-custody (COC) forms will be placed in a plastic bag and taped to the 
inside lid of the shipping container. If COC forms refer to multiple containers, 
they may be placed in the lead container or each cooler may have a COC form for 
samples contained in the cooler. A signed and dated COC seal will be secured 
with clear tape over the front and back of the container lid. The container will 
be sealed by wrapping it in filament tape. 
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Until relinquished to the carrier, the shipping containers will remain with field 
personnel or remain in a locked vehicle so as not to be accessible to others. 
Upon shipping, the laboratory will be contacted and advised of the contents, 
scheduled arrival date and time, carrier, and number of containers. 

4.4 DECONTAMINATION PROCEDURES. Equipment to be decontaminated during this 
project may include: (1) direct push equipment, (2) drilling rig, (3) tools, (4) 
monitoring equipment, (5) sample containers, and (6) truck or trailer. 

All decontamination will be performed by personnel in protective gear appropriate 
for the level of decontamination, established by the Health and Safety Officer. 
The decontamination work tasks will be split or rotated among support and work 
crews. 

4.4.1 Direct Push Equipment I Drilling Rig I and Tools All drilling rigs, 
drilling and sampling equipment, and all other associated equipment involved in 
the drilling and sampling activities will be cleaned and decontaminated before 
entering the designated site. All equipment will be inspected before entering 
the site to ensure that there are no fluids leaking and that all gaskets and 
seals are intact. All drilling and associated equipment entering a site will be 
cleaned of any contaminants that may have been transported from another site, 
thereby minimizing the potential for cross contamination. Before site drilling 
activities are initiated, all drilling equipment will be thoroughly cleaned and 
decontaminated at the designated cleaning and decontamination area at Site 11. 
Strict adherence to the requirements and procedures in the following paragraphs 
are required on all drilling activities. 

Any part of the drilling rig that is over the borehole (kelly bar or mast, 
drilling platform, hoist or chain pulldowns, spindles, cathead, buckets, etc.) 
will be steam cleaned and wire brushed before being brought on the site to remove 
all rust, soil, and other material that may have come from other sites. The 
drilling rig and other equipment associated with the drilling and sampling 
activities will be inspected to ensure that all oil, grease, hydraulic fluid, 
etc., have been removed and all seals and gaskets are intact and there are no 
fluid leaks. No oils (except for vegetable oil) or grease will be used to 
lubricate drill stem threads or any other drilling equipment being used over the 
borehole or in the borehole. If drill stems have a tendency to tighten during 
drilling, TeflonN string and/or vegetable oil can be used on the drill stem 
threads. The drilling rig(s) will be steam cleaned and wire brushed prior to 
drilling at each location. In addition, all downhole drilling, sampling, and 
associated equipment that will come into contact with the downhole equipment and 
sample medium will be cleaned and decontaminated by the following procedures. 
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l. Clean with tap water and laboratory grade, phosphate-free detergent, 
using a brush, if necessary, to remove particulate matter and 
surface films. Steam cleaning and/or high pressure hot water 
washing may be necessary to remove matter that is difficult to 
remove with the brush. Drill rods, Shelby tubes, split spoons, 
etc., that are hollow or have holes that transmit water or drilling 
fluids will be cleaned on the inside and on the outside. The steam 
cleaner and/or high pressure hot water washer will be capable of 
generating a pressure of at least 2,500 pounds per square inch (psi) 
and producing hot water and/or steam (200 degrees Fahrenheit [OF] or 
greater). 
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2. Rinse thoroughly with tap water (potable). 

Note: Tap water (potable) may be applied with a pump sprayer. All 
other decontamination liquids (deionized water, organic-free water, 
and solvents), however, must be applied with non-interfering 
containers. These containers will be made of glass, Teflon~, or 
stainless steel. This aspect of the decontamination procedures used 
by the driller will be inspected by the site geologist and/or other 
responsible person prior to beginning operations. 

3. Rinse thoroughly with deionized water. 

4. Rinse with solvent (pesticide-grade isopropanol). 

5. Rinse thoroughly with organic-free water and allow to air dry. Do 
not rinse with deionized or distilled water. 

Note: Organic-free water can be processed onsite by purchasing or 
leasing a mobile deionization-organic filtration system. 

Note: In some cases, when no organic-free water is available, it is 
permissible to omit the organic-free water rinse and allow the 
equipment to air dry before use. 

6. Wrap with aluminum foil, if appropriate, to prevent contamination if 
equipment is going to be stored or transported. Clean plastic can 
be used to wrap drill stems, casings, etc., if they have been air 
dried. 

7. Well casing, tremie tubing, etc., that are made of plastic (i.e., 
PVC) will not be solvent-rinsed during the cleaning and 
decontamination process. Used plastic materials that cannot be 
cleaned are not acceptable and will be discarded. 

Cleaning and decontamination of all equipment will occur at the decontamination 
pad at Site 11. The pad is constructed of concrete and drains to a concrete 
sump. Washing of small equipment such as split-spoon samplers and direct push 
rods can be done at the drilling location. 

Tap water (potable) brought on the site for drilling and cleaning purposes will 
be contained in a pre-cleaned tank of sufficient size so that drilling activities 
can proceed without having to stop and haul water. A stainless - steel water tank 
with a minimum capacity of 1,000 gallons is preferred. 

4.4.2 Sample Containers Exterior surfaces 
decontaminated by wiping with a paper towel or 
transportation to the analytical laboratory. 

of sample bottles will be 
cloth prior to packing for 

4.4.3 Monitoring Equipment Monitoring equipment will be protected as much as 
possible from contamination. The equipment will be brushed or wiped with a 
disposable paper wipe, wiped off with damp disposable wipes, and dried. The 
units will be checked, standardized, and recharged as necessary for the next 
day's operation. 
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4.5 QUALITY CONTROL SAMPLES. The number and types of QG samples to be collected 
for laboratory analyses during the screening investigation at Site 2 is included 
in Table 4-1. A brief description of QG samples is presented below. Selected 
definitions were obtained from USEPA Region IV Standard Operating Procedures and 
Quality Assurance Manual (SOPQAM) (USEPA, 1991a). 

Duplicate Samples. Duplicate samples are two or more samples collected 
simultaneously into separate containers from the same source under identical 
conditions. One duplicate will be collected for every 10 samples of a single 
matrix except for Level V samples for which the frequency will be 1 duplicate for 
every 20 samples. 

Trip Blanks. Trip blanks are prepared by the laboratory using ASTM Type II water 
prior to the sampling event, are kept with the investigative samples throughout 
the sampling event, and are packaged and shipped with the investigative samples. 
One trip blank will be included with each shipment of samples scheduled for VOG 
analysis. Trip blanks will be used to assess the potential of contamination 
during sampling or in transit. 

Equipment Rinsate Blanks. Equipment rinsate blanks will be collected by running 
organic-free deionized water over and/or through sample collection equipment 
after it has been decontaminated. Equipment rinsate blanks will be collected at 
a frequency of one sample every other day that equipment is decontaminated. 
Rinsate samples will be collected from each type of sampling tool used. These 
blanks will be used to assess the adequacy of decontamination procedures and to 
trace potential cross contamination. Rinsate samples will be analyzed for the 
same parameters as the respective media samples. 

Matrix Spike and Matrix Spike Duplicates. Matrix spike and matrix spike 
duplicate (MS/MSD) samples are additional samples collected in the field from a 
single sampling location. These samples are spiked in the laboratory with a 
known compound (or set of compounds) of known concentrations. The concentration 
detected after analysis provides an estimate of the amount of compound "lost" 
(e.g., sorbed to glassware, volatilized, or degraded) during the analytical 
procedure. A comparison of the original concentration to the final concentration 
provides data concerning analytical precision and accuracy. One set of MS/MSD 
samples will be collected per 20 or fewer samples per matrix or every 14 days. 

Field 'Water Blanks. Field water blanks include a complete set of samples 
collected from each water source used in the investigation. One set of samples 
will be collected from each water source (potable, deionized, and organic free) 
used at the beginning of each field effort or every 14 days. 

4.6 FIELD DOCUMENTATION PROGRAM. Records of all procedures performed during the 
screening investigation will be maintained as described below. 

4.6.1 Field Logbooks Daily reports of investigative activities, including field 
data, will be kept in bound, weatherproof field logbooks. These logbooks will 
be maintained by the field team. Field personnel will be responsible for daily 
data entry in the field logbooks. The FOL will be responsible for reviewing the 
quality of the data entered in the logbooks and will maintain custody of the 
logbooks. Data entry into the logbooks, and any other onsite document (e.g., 
forms and notebooks), will be written in black ink and initialed by the author. 
Entry errors will be crossed out with a single line and initialed and dated by 
the author. 
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Field personnel will record in the field logbooks detailed documentation of daily 
events. Logbook entries can include such data as the names of onsite personnel, 
weather conditions, field sketches and maps, and unusual conditions (e.g., well 
tampering) . Investigative and sampling activity entries can include sample 
designations and locations, sampling equipment used, field measurements, sample 
collection, sample handling, and shipping and decontamination events. 

4.6.2 Plans A copy of the Screening Investigation Workplan for Site 2 will be 
kept onsite. As appropriate, copies will be provided to field team members. 

4.7 SAMPLE ANALYSES. 

4.7.1 Data Quality Objectives (DQOs) DQOs have been developed for the Screening 
Investigation at Site 2 to ensure that data collected will be of sufficient 
quality to support decision making for future response activities at the site. 
The principal obj ectives of the screening investigation and consequently the data 
generated from field activities are to characterize the site by determining the 
presence or absence of site-related contamination in the soil or groundwater. 
Site-specific questions such as how the data will be used and how much data are 
required were addressed during the development of the DQOs. In addition, the 
required data quality was addressed to indicate the magnitude of error that could 
be tolerated by the data user. The following subsections provide a brief 
description of DQO levels and identify the level associated with the screening 
tasks. 

4.7.1.1 DQO Levels, General Description Five DQO levels have been defined by 
the USEPA: Level I, Field Screening; Level II, Field Analysis; Level III, 
Laboratory Analysis; Level IV, Contract Laboratory Program Routine Analytical 
Services (CLP-RAS); and Level V, Non-Conventional Parameter Analysis (USEPA, 
1991a). 

The NEESA has adopted three of these levels as quality assurance requirements, 
Levels C, D, and E, which correspond with USEPA Levels III, IV, and V, 
respectively (NEESA, 1988). For the purposes of this document, the USEPA 
nomenclature (Levels I through V) will be used. 

The DQO level needed for a specific task is generally based on the intended use 
of the data and on the limitations of the analytical instrumentation. Many field 
screening and field analytical techniques are intended to provide a rapid turn
around time and qualitative data for decision making in the field. Field 
techniques necessarily involve rugged instrumentation with less sample 
preparation and rapid analysis. More precise and accurate analytical methods are 
used when both qualitative and quantitative data are needed, such as to support 
site characterization, confirmation, enforcement, treatability, and/or remedial 
action. The DQO level also specifies laboratory QC requirements and the 
deliverable package associated with the analyses. The five broad categories of 
data quality used are described below. 

Level I, Field Screening. Field screening provides rapid real-time results that 
can be used to determine optimal placement of sampling locations and for health 
and safety support. Data generated provide information concerning the presence 
or absence of certain constituents or groups of constituents. The data are 
generally qualitative rather than quantitative. 
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Level I sampling requirements include the use of equipment and sampling 
containers that are clean (soap and tap water), visibly free of contamination, 
and free of analytes detectable by the screening method employed (USEPA, 1991a). 

Level II, Field Analysis. Field analysis includes the use of more sophisticated 
analytical instruments in the field, including onsite GCs and mobile 
laboratories. The data generated may be both qualitative and quantitative, but 
the degree of QA/QC achievable may be more variable than with laboratory 
analysis. 

Level II sampling and equipment requirements include the use of sampling 
equipment constructed of material that is compatible with the parameters being 
analyzed (e.g., PVC for inorganic parameter analyses, or chrome-plated material 
for organic parameter analyses) and field-cleaning procedures that include a 
potable water and soap scrub followed by a potable water rinse (or steam cleaning 
or high pressure washing). 

The use of potable water is limited only by the parameters being analyzed and the 
minimum quantitation limits of the analytical method; water containing up to one
half the minimum quantitation limit of the parameters of concern may be used. 
A minimum of 10 percent of samples collected for DQO Level II analysis should be 
split for DQO Level III analysis. These samples must be representative of all 
samples analyzed in the field (USEPA, 1991a). 

Level III, Laboratorv Analvsis. Laboratory analytical data are generated using 
USEPA-approved methods to achieve a level of confidence set by specified QA/QC 
protocols. Level III DQOs are appropriate for data collected for most activities 
including site characterization (i.e., qualitative and quantitative 
identification of contaminants and contaminant source [s] and extent of migration) 
and treatability studies. 

Level III field methods, decontamination procedures, and sampling equipment 
construction materials are as specified in the USEPA Region IV SOPQAM (USEPA, 
1991a). Cleaning of downhole drilling or excavation equipment must be performed, 
as with Level IV requirements, with the exclusion of the deionized water rinse, 
the double rinse with pesticide-grade isopropanol, and the rinse with organic
free water. All other cleaning and decontamination guidance must be followed. 

When wells are constructed using materials that are not inert with respect to the 
contaminants being analyzed, data collected from those wells are DQO Level III 
or lower for those incompatible analytes, even if DQO Level IV analytical 
procedures are used. 

Level III field QC sampling requirements include the following. 
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One equipment rinsate blank will be collected for every other day 
equipment is field cleaned. 

One blank of each type of source water will be collected and 
analyzed during each sampling event. A sampling event is considered 
to be from the time sampling personnel arrive at the site until 
these people leave for more than 1 day (NEESA, 1988) or for each 14 
days of continuous field work. 

One trip blank will accompany each cooler that is used for 
transporting samples to be analyzed for VOCs. 
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Field duplicates will be collected at a frequency of 10 percent per 
sample matrix. 

Level IV, Contract Laboratory Program. Level IV DQOs are the most stringent and 
are defined as data collected in accordance with USEPA Region IV SOPQAM (USEPA, 
1991a) and analyzed in accordance with the USEPA CLP (USEPA, 1990a; 1991b). 
Level IV DQOs are not being used for the screening investigation at Site 2 
because analyses are not to be performed using CLP protocol. 

Level V, Nonconventional Parameter Analysis. Specific site investigations or 
remedial design characteristics may require the analyses of contaminants or 
conditions that are nonconventional. The Level V DQOs associated with these 
types of analysis must, by definition, be defined on an individual basis. The 
DQOs identified will depend on the specific collection method, decontamination 
procedures, and analysis to be used. These analyses are non-CLP, USEPA-accepted 
methods, or equivalent. 

4.7.1.2 Task-Specific DQOs Tasks for the screening investigation at Site 2 will 
involve data collection with DQOs ranging from Level I through Level V. The 
following discusses the primary tasks for the investigation and the associated 
DQO Level. 

Soil Sample Screening, Level I. Samples collected from the soil 
borings advanced with direct push methods will be screened in the 
field with an OVA or PID, providing Level I qualitative data 
concerning the presence or absence of VOCs. 

Soil and Groundwater Analysis, Level II (quantitative data). 
Samples collected from the soil borings will be analyzed by the 
field GC and by infrared spectrometer, providing quantitative data 
regarding the presence or absence of VOCs and TPH. 

Characterization and Confirmatory Sampling, Levels III and V. Ten 
percent of the soil and groundwater samples collected during the 
investigation will be sent to an offsite laboratory and analyzed in 
accordance with Level III DQOs. These samples will be used for site 
chemical characterization and confirmation of GC data results. One 
subsurface soil sample will be collected and analyzed for grain size 
and hydrometer analysis in accordance with Level V DQOs. 

The resulting data will be used, as applicable, for health and safety monitoring 
and site characterization. 

4.7.2 Chain of Custody The control of a sample is accomplished through a COC 
record. The COC will be maintained through sample collection, shipment, storage, 
and analysis as a legal record of possession of the sample. 

Possession will be traceable by means of a COC form, which will remain with the 
samples at all times and bear the name of the person responsible for the samples. 
Procedures for maintaining the appropriate sample custody information will be in 
accordance with USEPA Region IV SOPQAM (USEPA, 1991a). 

Samples other than those collected for in situ analysis are identified by using 
a sample label that is attached to the sample container. The following 
information is included on the sample container label: 
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project number; 

field identification or sample station number (a unique number 
identifying the sample); 

date and time of sample collection; 

type of sample (e.g., water, soil, or sediment) and, possibly, a 
brief description of the sampling location; 

the signature(s) of the sampler(s); 

whether the sample is preserved or unpreserved; 

the general types of analyses to be conducted; and 

any relevant comments regarding the sample. 

A CDC form is used to record the custody of all samples or other physical 
evidence collected and maintained by field personnel. The following information 
must be supplied in detail to complete the CDC record: 

site name and address; 

project number; 

project name; 

signature of sampler in a designated signature blank; 

sampling station number, date, time of sample collection, and a 
brief description of the type of sample and the sampling location; 

sample bottle type (i.e., 40 m~ glass) plus the intended analysis 
(i.e., VOC); 

for each sample the number of containers for each bottle type; and 

field investigator and subsequent transferee(s) signatures. (Both 
the person relinquishing the samples and the person receiving them 
must sign the form along with the date and time this occurred.) 

When samples are relinquished to a shipping company for transport, the tracking 
number from the shipping bill or receipt will be recorded on the sample CDC form. 
As necessary, carriers (e. g., United Parcel Service, Federal Express, or 
Greyhound) will be used to ship samples. In these cases the air bill becomes 
part of the CDC. 

All samples will be accompanied by the CDC record. The original and at least one 
copy of the record will be shipped inside the shipping container if samples are 
shipped. One copy of the record will be retained by the field investigator. The 
original record will be transmitted to the field investigator after samples are 
accepted by the laboratory. This copy will become part of the project records. 
The CDC record will be signed and dated upon receipt by the laboratory. Custody 
tracking will be maintained by the laboratory from sample receipt through 
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storage, analysis, and disposal in accordance with the individual laboratory's 
QAP. 

Use of custody seals will be implemented during shipment of bottles and samples 
to document the integrity of the samples and bottles. Custody seals will be 
placed on the sample containers and on the shipping container so that it cannot 
be opened without breaking the seal. The seals will be signed and dated by the 
field investigator. 

4.7.3 Sample Preparation ,Aqueous samples and soil samples will be properly 
prepared and extracted by the laboratory prior to analyses. Extraction methods 
are dependent upon analytical testing methods. Appropriate extraction methods 
as indicated by SW 846 (USEPA, 1986) will be followed. 

4.7.4 Analytical Procedures Analytical procedures for the screening 
investigation at Site 2 are designed to confirm the presence or absence of soil 
and groundwater contamination. In the onsite laboratory, soil and groundwater 
samples will be analyzed for target VOCs and TPH according to the methods 
outlined in Table 4-2. Samples sent to the offsite laboratory will be analyzed 
for VOCs and TPH, and one sample will be analyzed for grain size and hydrometer 
as mentioned in Section 4.2.2. Methods for offsite laboratory analysis are also 
outlined in Table 4-2. 

IDW generated during the subsurface soil sampling and piezometer installation 
will be containerized in 55-gallon drums and staged onsite. Soil samples from 
the drums will be collected and analyzed according to TCLP. 

4.7.5 Offsite Laboratory Selection. The subcontract laboratory will be 
qualified to perform SW 846 (USEPA, 1986) analyses, will have an active QA/QC 
program, and will be NEE SA approved. This laboratory will conduct all analyses 
requiring Level III and V DQOs. 

4.7.6 Laboratory Quality Assurance and Quality Control The laboratory 
subcontractor is responsible for generation of a detailed laboratory QAP. This 
plan will also be approved during the NEESA certification program. 

The laboratory will submit QC reports as specified in the laboratory QA program. 
ABB-ES will review the control charts periodically to ensure that the subcontract 
laboratory is performing analyses in compliance with SW 846 criteria (USEPA, 
1986). 

Onsite Laboratory. ABB-ES will provide an onsite field laboratory to analyze the 
screening samples collected from Site 2. Samples will be analyzed to detect VOCs 
using a Hewlett PackardN 5890 electrolytic conductivity detector (ELCD)/PID GC 
or equivalent. This GC will be used in conjunction with an LSC 2000 purge-and
trap device to enable the GC to reach the required detection limits. A DB-624 
75M column will be used to separate compounds of interest. The ELCD detector 
will be calibrated to detect a number of target VOCs (see Table 4-1). The PID 
detector will be calibrated to detect benzene, toluene, ethylbenzene, and xylenes 
(BTEX) constituents. 
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Analyte 

Onsite Analytical Program 

Volatile Organic Compounds 

Soil 
Groundwater 

Total Petroleum Hydrocarbons 

Soil 
Groundwater 

Offsite Analytical Program 

Hydrazine 

Soil 
Groundwater 

Volatile Organic Compounds 

Soil 
Groundwater 

Semivolatile Organic Compounds 

Soil 
Groundwater 

Pesticides and PCBs 

Soil 
Groundwater 

Inorganic Constituents 

Soil 
Groundwater 

Grain size and hydrometer 

TCLP 

lOW soil and groundwater 

Table 4-2 
Analytical Program 

Screening Investigation Workplan for Site 2 
Naval Submarine Base 

Kings Bay, Georgia 

USEPA Method 

GC (Modified 8010/8020) 
GC (Modified 8010/8020) 

IR spectroscopy (Modified 418.1) 
IR spectroscopy (Modified 418.1) 

ASTM 01385 
ASTM 01385 

8010/8020 
8010/8020 

8270 
8270 

8080 
8080 

6000/7000 series 
6000/7000 series 

ASTM 0421/0422 

SW 1311 extraction and 
various SW analytical methods 

Notes: USEPA = U S Environmental Protection Agency. 
000 = data quality objective. 
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GC = gas chromatograph. 
IR = infrared. 
ASTM = American Society for Testing and Materials. 
PCBs = polychlorinated biphenyl compounds. 
TCLP = Toxicity Characteristic Leaching Procedure. 
lOW = investigation-derived waste. 
SW = solid waste. 
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000 Level 

II 
II 

II 
II 

III 
III 

11/ 
11/ 

III 
III 

III 
III 

III 
11/ 

V 

V 
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5 . 0 DATA MANAGEMENT PLAN 

5.1 DATA RECORD. Three broad categories of data management are included in data 
recording: field data management, sample data management, and laboratory data 
management. Field data management consists of storing, retrieving, and reporting 
the results of measurements made from the field. Sample data management consists 
of tracking the origin, location, and status of a set of chemical data obtained 
from the analysis of an environmental sample. Laboratory data management consists 
of storing, retrieving, editing, validating, and reporting the results of the 
laboratory chemical analyses. 

5.1.1 Field Data Management Field data management procedures vary depending 
on the type of data collected. Where appropriate, electronic field data also 
exist. The main objectives of the field data manager are to store the field data 
and to ensure the integrity of any reproductions of the field data. 

5.1.2 Sample Data Management Sample management begins upon creation of the 
sample. The sample data manager tracks the life cycle of each sample, and uses 
milestones in the life cycle as reference points to judge the status of individual 
samples. Milestones include sample collection, sample receipt by the laboratory, 
invalidated sample data receipt, and validated sample receipt, as well as various 
steps in the process needed to ensure the quality of the electronic data. As each 
milestone is achieved, the sample data manager records the achievement in a sample 
data management database. 

5.1.3 Laboratory Data Management Laboratory data management begins with receipt 
of invalidated data (hard copy and electronic copy) from the laboratory. The 
laboratory data manager later receives the validated data from the data validator. 
One hard copy of all of the chemical data is stored in-house to allow access to 
the raw data. Upon receipt of the validated data, the laboratory data manager 
uploads the electronic copy into a secure database. At the conclusion of the 
project, the laboratory data manager archives the electronic data. 

5.2 DATA REPORTING. Data reporting of field measurement activities occurs after 
the site field activities have been approved by the field team leader. Data from 
the investigation will be arranged and presented in a clear and logical format 
using tabular, graphical, and other visual display methods. 

The data provided by approved contract laboratories will be formatted into summary 
tables that are easily read and can be included in the final report. A complete 
listing of all validated data will be prepared and included in the final report 
also. Where appropriate, graphical displays will be developed to present data. 
Potentiometric maps developed from water-level elevation data and geologic cross 
sections are types of graphical presentations that might be expected in the final 
report. 
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ENVIRONMENTAL CONSULTANTS -INDUSTRIAL CHEMISTS 

105 STOCKTON STREIT - P.O. SOX 52329 

JACKSONVILLE. .FlORIOA 32201 
(904) 353·5761 

Laboratory No. 41658 Apg;'st 20 • 19 . ~J 

Sample of __ ---loj.S~' .:..:.".:..:.,.1~g ..... o _________ ---::_ 

OateReceived Julv 14. 1<781 
. 

For C~anding Officer. Souj;hgr:l D-:'vision 
Naval Facilities _Engineering' Co~and 

Mar~: P. O. Box 10068, Cha~leston, S.C. 29411 .. 

cc: Dept. 
Naval 
Kings 
ATTN: 

CERTIFlCATE OF ANALYSIS OR TESTS 

Naval Submarine Support ~a~e, Kings Bay, Ga. 
Taken at Firefigh;L'1g Training Pit:" - 6 July 1981 
Cont=act No. N62467-S0-C-0464 

Arsenic, mg/1 
BariU!ll, mg/l 
Cadmium, mg/1 
Chr~iuw, mg/l 
Lead, mg/l 
Mercury, mg/l 
Selenium,. mg/l 
Silver, mg/l 

Endrin, mg/1 
Lindame, mg/l 
Methoxychlor, mg/l 
Toxaphene, mg/l 
2,4-D, mg/l 
2,4-5 TP Si1vex, mg/l 

of the Navy 
Support: Base 
Bay, Ga 31547 

Code N5211 

_E.P. EXTRACTION PROCEDURE TOXICITY TESTS 

0.017 
0.2 

<0.002 
0.014 
0.057 

<0.0002'" 
<9.01 

0.005 

<0.0005 
<0.0005 
<0 .001 
<0.005 
<0.05 
<0. 001 
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1.0 GENERAL 

1.1 SCOPE AND PURPOSE. This Health and Safety Plan (HASP) has been prepared to 
meet the requirements of 29 Code of Federal Regulations (CFR) 1910.120. As such, 
the HASP addresses those activities associated with field operations for this 
project. Compliance with this HASP is required for all personnel entering the 
site. 

1.2 PROJECT PERSONNEL. 

1.2.1 Task Order Manager The Task Order Manager (TOM) is the individual with 
overall project management responsibilities. Those responsibilities as they 
relate to health and safety include provision for the development of this site
specific HASP, the necessary resources to meet requirements of this HASP, the 
coordination of staff assignments to ensure that personnel assigned to the proj ect 
meet medical and training requirements, and the means and materials necessary to 
resolve any health and safety issues that are identified or that develop on the 
project. 

1.2.2 Field Operations Leader The Field Operations Leader is either the TOM or 
the TOM's designee who is onsite and vested with the authority by the TOM to carry 
out day-to-day site operations, including interfacing with the site Health and 
Safety Officer (HSO). 

1.2.3 Health and Safe tv Officer The HSO for this project has been designated 
by the TOM with concurrence of the Health and Safety Manager (HSM). The HSO will 
have at least an indirect line of reporting to the HSM for the duration of his/her 
assignment as proj ect HSO. The HSO is responsible for developing and implementing 
this site-specific HASP in accordance with the Health and Safety Program. The 
HSO will investigate all accidents, illnesses, and incidents occurring onsite. 
The HSO will also conduct safety briefings and site-specific training for onsite 
personnel. As necessary, the HSO will accompany all U. S. Environmental Protection 
Agency (USEPA), Occupational Safety and Health Administration (OSHA), or other 
governmental agency personnel visiting the site in response to health and safety 
issues. The HSO, in consultation with the Health and Safety Supervisor (HSS) or 
HSM, is responsible for updating and modifying this HASP as site or environmental 
conditions change. 

1.2.4 Other Functional Titles The following is a list of personnel who will be 
involved in this project. Responsibilities of these individuals are outlined in 
the workp1an. 

Position Title 

5crn_lnv 52 
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1.3 TRAINING. All personnel entering potentially contaminated areas of this site 
must meet the training requirements of 29 CFR 1910.120. The training requirements 
are: an initial 40-hour training course on hazardous waste site operations, an 
8-hour annual refresher training course, and an 8-hour supervisory course for 
those personnel who will have supervisory responsibilities onsite. Personnel 
without the required training will not be permitted in any area with potential 
for exposure to toxic substances or harmful physical agents (i.e., downrange). 

Also, personnel at the site must participate in the site-specific training 
presentation, which will cover maj or elements of this site-specific HASP, as well 
as health and safety procedures regarding an individual's specific job responsi
bilities and tasks. The site HSO or health and safety designee will provide this 
training before an individual is permitted to work in a downrange position. 

Additional training will be provided as determined by the HSM and may include 
additional refreshers on personal protective equipment, instrumentation, 
cardiopulmonary resuscitation (CPR), first aid, U. S. Department of Transportation 
(DOT) confined space entry, blood-borne pathogen standard, or any other pertinent 
health- or safety-related subject. 

1.4 MEDICAL SURVEILLANCE. All personnel entering potentially contaminated areas 
of this site will be medically qualified for site assignment through a medical 
surveillance program that meets the requirements of 1910.120. Personnel who have 
not received medical clearance will not be permitted in any area with potential 
for exposure to toxic substances or harmful physical agents (i.e., downrange). 

The medical qualifications includes a health monitoring program that consists of 
an initial medical examination to establish the employee's general health profile. 
This profile provides important baseline laboratory data for later comparative 
study and annual examinations. Follow-up examinations are completed annually for 
all personnel enrolled in the health monitoring program, or more frequently if 
project assignments warrant testing following specific field activities. 

Symptoms of exposure to hazardous materials will be reviewed for each site to 
indicate to personnel the recognized signs of possible exposure to those 
materials. This information will be supplemented with a discussion of the need 
for objectivity in the personal health assessment to account for normal reaction 
to stressful situations. The HSO will watch for outward evidence of changes in 
worker health. Symptoms may include skin irritations, skin discoloration, eye 
irritation, muscular soreness, fatigue, nervousness or irritability, intolerance 
to heat or cold, or loss of appetite. Employees will routinely be asked to assess 
their general state of health during the project. Special medical monitoring may 
be identified for certain sites. 
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2.0 SITE CHARACTERIZATION AND ANALYSIS 

2.1 SITE NAME, LOCATION, AND SIZE. Naval Submarine Base (NSB) Kings Bay is 
located in the southeast corner of Georgia, approximately 8 miles north of the 
Georgia-Florida border (see Figure 1-1 of the workplan). Kings Bay is an arm of 
Cumberland Sound, which is connected to the Atlantic Ocean via the St. Marys 
inlet. The NSB covers 16,168 acres and is located in Camden County. Refer to 
Figure 1-2 of the workplan for the Site Location Map for Site 2. 

2.2 SITE HISTORY AND LAYOUT. The U.S. Army began operations at NSB Kings Bay 
in the early 1950's. The property originally was developed as a military ocean 
terminal. From inception until June 30, 1965, the terminal was known as the Kings 
Bay Army Terminal. The Kings Bay Army Terminal was constructed to meet the 
Department of the Army's requirements for East Coast port facilities capable of 
transporting ammunition and other explosives in the event of a national emergency. 
During this time, the Kings Bay Army Terminal was used for training purposes by 
the U.S. Army Reserve. 

On April 1, 1965, as a result of a major reorganization, the terminal was placed 
under the jurisdiction of the newly organized Military Traffic Management and 
Terminal Service. On July 1, 1965, the terminal became known as the U.S. Army 
Military Ocean Terminal, Kings Bay (MOTKI). MOTKI was designed to store 
ammunition or explosives for about 3 months and was directly subordinate to the 
Military Ocean Terminal, Southport, North Carolina. Facilities constructed at 
MOTKI included a 2,000-foot wharf, administrative buildings, work shops, utility 
buildings, and 47 miles of railroad track for transporting explosives. The 
mission of MOTKI was to plan programs, make military repairs, and provide fire 
prevention and protection functions for the terminal. Because there was no 
immediate operational need for this installation, it was placed on inactive status 
from 1965 until July 1, 1978. MOTKI had no assigned military personnel and was 
maintained and operated by 19 U.S. Civil Service employees for reserve training 
operations and contingency purposes from 1965 to 1978. 

In 1978, the Navy selected MOTKI as the East Coast location for its Fleet 
Ballistic Missile submarine support facility. On July 1, 1978, the site was 
established under a developmental status and was named the Naval Submarine Support 
Base. Construction of a refit facility for one submarine squadron (T-l) began 
in 1978 in anticipation of 10 Poseidon submarines. In 1979, the Navy moved 
Squadron 16 from Spain to Kings Bay, and the site's official name became the Naval 
Submarine Base, Kings Bay. 

Currently, NSB Kings Bay supports TRIDENT submarines. New facilities completed 
in the early 1990's are for crew training, weapons handling and storage, submarine 
maintenance and repair, personnel support, and housing. 

Site 2, Fire-Fighting Pit, is located within the boundaries of Site 12, Army 
Reserve Disposal Area at Kings Bay (see Figure 1-2 of the Workplan). As described 
in the Initial Site Assessment (lAS) performed in 1985 by C.C. Johnson and 
Associates, Inc. , for the Naval Energy and Environmental Support Activity (NEESA) , 
Site 2 was an unlined pit used for fire-fighting exercises from 1980 to 1981. 
The pit was approximately 30 feet by 30 feet by 2 feet deep. It was located in 
the waterfront area off Pelican Road near the intersection of Stimson Drive and 
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USS James Monroe Avenue. Contaminated diesel fuel, paints, and paint thinners 
were poured into the bermed pit and burned once every 2 months by the fire 
department. Approximately 1,500 gallons of waste engine oil and small amounts 
of diesel fuel, paints, and paint thinners were reportedly burned between 1980 
and 1981. In 1980, a one-time disposal of an unknown quantity of hydrazine was 
also burned at Site 2 (C.C. Johnson and Associates, 1985). It is unknown whether 
water or some type of chemical foam or powder was used to extinguish the fires 
(C.C. Johnson and Associates, 1985). 

A soil core sample was collected from the pit in August 1980 and was tested for 
Extraction Procedure (EP) Toxicity. Laboratory results identified the sample 
contents as non-hazardous (see Appendix A of the workplan). In 1982, approximate
ly 100 cubic yards of contaminated soil were excavated from the pit and disposed 
by a waste disposal contractor (C.C. Johnson and Associates, 1985). 
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3.0 TASK ANALYSIS 

3.1 SOIL BORING AND PIEZOMETER INSTALLATION AND GROUNDWATER AND SURFACE SOIL 
SAMPLING. 

3.1.1 Hazardous Substances The materials identified are those suspected to be 
present onsite and are listed in Table 3-1. 

Table 3-1 
Hazardous Substances 

Appendix B, Health and Safety Plan 
Screening Investigation Workplan for Site 2 

Naval Submarine Base Kings Bay 
Kings Bay, Georgia 

Contaminants PEL/TLV 

Methyl ethyl ketone 200 ppm 

Methylene chloride 50 ppm 

2-Hexanone 5 ppm 

Hydrazine 0.1 mg/m3 (skin) 

Diesel fuel Not applicable 

Trichloroethene 50 ppm 

Tetrachloroethene 25 ppm 

1,2-Dichloroethene 200 ppm 

1,1-Dichloroethane 100 ppm 

1,2-Dichloroethane 1 ppm 

Notes: PEL/TLV = permissible exposure limit or threshold limit value. 
ppm = parts per million 
mg/m3 = milligrams per cubic meter 
skin = danger of cutaneous absorption. 

3.1.2 Site Risks 

3.1.2.1 Health Hazards Potential health hazards include exposure to hazardous 
compounds via dermal contact, inhalation, or ingestion. 

3.1.2.2 Safety Hazards The potential safety hazards are: the operation of heavy 
machinery; sampling; temperature extremes; noise; fire and explosion; slips, 
trips, and falls; electrical hazards; and snake, tick, and spider bites. Confined 
space entry, excavation, and trenching are not expected to occur. 

Heavy Equipment Operations. Only authorized employees are permitted to operate 
heavy equipment, i.e., backhoes, track hoes, dump trucks, etc. Unauthorized 
employees are not permitted to ride in cabs of heavy equipment. The operator and 
site personnel must be aware at all times of the location and pathway of the heavy 
equipment when in use. It is advisable for the operator to wear hearing 
protection. 

Scrn_lnv.S2 
FGB 10 94 8-12 



FINAL DRAFT 

Temperature Extremes. 
temperature extremes. 

Refer to Attachment E for further information on 

Noise. Protection from worker exposure to onsite noise shall comply with 
29 CFR 1910.95. Site personnel working near heavy equipment operations are 
advised to wear hearing protection. 

Fire and Explosion. All operations and activities involving the potential for 
fire and/or explosion hazard shall be conducted in a manner to minimize the risk. 
The following precautions should be taken to protect against the hazard: monitor 
the atmosphere for explosive atmospheres, oxygen deficient atmospheres, and 
flammable vapors; keep all potential ignition sources away; use non-sparking, 
explosion-proof, or intrinsically safe equipment; and follow safe practices when 
performing any task that might result in the agitation or release of chemicals. 

Slip, Trip, and Fall. Holes, ditches, precariously positioned or sharp objects, 
slippery surfaces, steep grades, uneven terrain, and unstable surfaces may result 
in slip, trip, and fall hazards. 

Electrical Equipment. Electrical equipment used onsite may pose a hazard to site 
personnel. Low voltage (12 volts) with ground-fault current interrupters (GFCI) 
and water tight, corrosion-resistant connecting cables should be used onsite to 
minimize electrical hazards. In addition, weather shall be monitored. All onsite 
work activities shall be suspended during electrical storms. 

3.1.2.3 Conclusion and Risk Assessment Overall hazards at the site are 
anticipated to be low. Appropriate work practices and monitoring procedures will 
be implemented to minimize the risks. 

3.1.3 Protective Measures 

3 . 1. 3 . 1 Engineering Controls 
methods to suppress the dust 
contaminants. 

If dusty conditions 
to avoid exposure 

are encountered, use wet 
to potential dust-borne 

3.1.3.2 Levels of Protection The level of protection and action levels are based 
on the preliminary assessment. There have been no previous investigations at Site 
2. This information about the site indicates there is a moderate health hazard 
to the workers who may perform intrusive activities at the site. 

If the OVA or FID detects a steady measurable quantity of organic vapors greater 
than background at the source (e.g., borehole or sample), upgrade to modified 
Level D. If the OVA or FID reads steadily above background in the breathing zone, 
begin monitoring with benzene O. 5/c DraegerTM tubes. If benzene levels are greater 
than 0.5 ppm, upgrade to level C. Otherwise, continue to work at modified Level 
D until the OVA reads 5 ppm in the breathing zone, at which time upgrade to Level 
C. Upgrade to Level B if OVA or FID readings exceed 50 ppm. 

The above action limits are summarized below. 

Level B personal protective equipment (PPE) required if: 

OVA or FID reads greater than 50 ppm. 
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Level C PPE required if: 

Benzene Draeger tube is greater than or equal to 0.5 ppm; and 
OVA or FID reads greater than or equal to 5 ppm but less than 50 ppm. 

Modified Level D PPE is required if: 

Benzene Draeger~ tube is less than 0.5 ppm; and 
OVA or FID reads greater than background at the source but less than 5 ppm in the 
breathing zone. 

Level D PPE is acceptable if: 

OVA levels at the source are at background. 

If dust is visible, stop operations and contact the HSM to determine if an 
increase in the level of protection is needed due to potential exposure to dust
borne contaminants. 

3.1.4 Monitoring Monitoring of the work environment will be undertaken to ensure 
that immediately dangerous to life or health (IDLH) or other dangerous conditions 
are identified. At a minimum, this monitoring will include evaluations for 
combustible atmospheres, oxygen-deficient environments, hazardous concentrations 
of airborne contaminants, and radioactivity. 

3.1.4.1 Air Sampling To the extent feasible, the presence of airborne 
contaminants will be evaluated through the use of direct reading instrumentation. 
Information gathered will be used to ensure the adequacy of the levels of 
protection being used at the site and may be used as the basis for upgrading or 
downgrading the levels of protection in conformance with action levels provided 
in this HASP and at the direction of the site HSO. 

The following sampling equipment will be used at the site. Refer to Attachment 
A for information on the calibration and maintenance of the equipment. 

1. Photoionization detector (PID) or flammable ionization detector (FID), 

2. Combustible gas and oxygen meter, and' 

3. Draeger tubes. 

3.1.4.2 Personal Monitoring Personal monitoring is undertaken to characterize 
the personal exposure of high risk employees to the hazardous substances they may 
encounter onsite. Personal monitoring is conducted on a representative basis. 
It is not anticipated personal monitoring will be conducted at the site. 
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4.0 MATERIAL SAFETY DATA SHEETS 

Material safety data sheets for potential contaminants at Site 2 are included in 
the following pages of this chapter. 
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12. PHYSICAL AND CHEMICAL PROPERTIES 

'2., PhytJcal State at 1S·C and 1 atm: 

Uqurd 

'2.2 .. oIocuIorWeIgII1:9897 
,2.3 BoIlIng PoIn' .. , .tm: 

'35 ,.°F _ 57.3·C _ 33O.5·K 

,2.< F_PoInt 
-1C3..3rF _ -974·C _ 17575-K 

12.5 CrtticaI Tempe,..turc 
502.rF _ 26'.5·C _ 534 6S'K 

,2.6 ~-734.8 ps&I _ 50 aun _ 5065 MN/ml 

,2.7 SpoctIIc Grmty: 
1174 al20·C 

,2.6 LIquId Surf ... Ton.-
2. 75 dyneaIc:m .. 002475 N/m 81 
2O'C 

,2.t UqukS Water lntertadal Tension: 
Data not avaslabte 

,2.'0 V.por (Goa) &pectfIc (iqYIty: 3 c2 
12.11 R.1Io 01 &pectfIc H_ 01 V_ (GM~ 

, , 36 ., 2O'C (68°F) 

12.12 utenl Heat of VaportutIon. 
1316 Btu/lb .. 731 call; _ 

306 X 10' J/kg 
12.13 ..... 01 COmbuatlon: ~.77C Bt .. ltt> _ 

-2,652 call; _ -11' X 10· JIll.; 

,2.'C ..... 01 00c0mp00itI0n: Do .. not •• _ 

'2.'5 ... •• 01 __ Do .. not ovoiIebIo 

12.16 Heat 01 Potymertutlon: Oata not .~ 
,2.25 Heat of FutJon. Data not Ivariat*t 
,2.26 Umtting Value Dale not • .,.daI;M 

'2.27 R-'d Vapor PrHaur. 735 PSI8 

NOTES 

JANUARY 1991 



DCH 

12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) foot 

35 75.198 
40 74.929 
45 74.660 
50 74.389 
55 74120 
60 73.851 
65 73.580 
70 73.311 
75 73.042 
80 72.n1 
85 72.502 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

68 

Scm_lnv.S2 
FGB 10.94 

Pounds per 100 
pounds of water 

.500 

DICHLOROETHANE 

12.18 12.19 
LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY 

Temperature Bntish thermal Temperature Bnbsh thermal 
unrt-Inch per hour-(degrees F) unrt per pound-F (degrees F) square foot-F 

0 35 .804 
A 40 .799 
T 45 .795 
A 50 .791 

55 .786 
N 60 .782 
0 65 .n8 
T 70 .n3 

75 .769 
A 80 .765 
V 85 .760 
A 90 .756 
I 95 .752 
L 100 .747 
A 105 .743 
B 110 .739 
L 
E 

12.22 12.23 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 

Temperature Pounds per square Temperature Pounds per cubiC 
(degrees F) Inch (degrees F) foot 

-70 -1334 -100 .07407 
-60 -1.944 -60 .05000 
-50 -.555 -80 .02594 
-40 .835 -40 .00187 
-30 .225 -20 .02219 
-20 .386 0 .04626 
-10 .996 20 .07032 

0 1.607 40 .09439 
10 2.217 60 .11845 
20 2.827 80 .14252 
30 3.438 100 .16656 
40 4.048 120 .19065 
50 4.658 140 .21471 
60 5.269 160 .23878 
70 5879 
80 6489 
90 7.100 

100 7.710 
110 8.321 
120 8.931 
130 9.541 

8-18 

12.20 
LIQUID VISCOSITY 

Temperature 
Centipoise (degrees F) 

35 .617 
40 .595 
45 .574 
50 .555 
55 .537 
60 .520 
65 .504 
70 .489 
75 .475 
80 .462 
85 .449 
90 .437 
95 .426 

100 .415 
105 .405 
110 .395 
115 .386 
120 .3n 

12_24 
IDEAL GAS HEAT CAPACITY 

Temperature British thermal UI 
(degrees F) per pound-F 

0 
A 
T 
A 

N 
0 
T 

A 
V 
A 
I 
L 
A 
B 
L 
E 



1,2-DICHLOROETHYLENE DEL 

eomr.-. Synonyms 

AcoIyIene
syrn-.dIcNoI oethylerwt 
000I0rm 
... '.2~ 
...... ,.20d0CN0r0e.hyIeno 

Wear goggles and aetk:onlalned breathing apparatus 
Shu1 off tgnrbon SDUrCe$ CaD"e ctepanment 
Stop dtsCharpe it pou&b6e Keep ~e away 
Isolate and retnOYe ~rped matenal 
Notrfy toeal hearth and poIlubon control .~nct8$ 

Fire 

FLA ...... 4BLE. 
POISONOUS GASES ... AY BE PRODUCED IN FIRE. 
Contamers may expk)de In hre 
Flashback ak)ng vapor ltd may oc::aJ' 
Vapor mar ex:pkJde d .;mad In 8n endosecI areL 

EICltng'JlSh WIth dry Chemcals loam or carbon c!icllnOt! 
Water may be .netteetrve on life 
~ exposed containers With waler 

CAU FOR ... EDICAl AID 

YAPOR 
H Inhaled will cause dimness nausea. VOfT'Hhng or 

doffocull br •• ttvng 

Mowe VlCbm to fresh 811' 
II breathing has stopped gIVe lr1ltoa! respiratIOn 
If breathrng IS ckthcun 9'Vt' oxygen 

UOUID 
Harmfut tt swallowed 

-. pIeason' odor 

Exposure IF SWALLOWED and VlCtlm rs CONSCIOUS have V1C\J"'I'I dnn, waler 
or mtlie. 

Water 
Pollution 

EHect of low concentratIOns on equate kte IS unknown. 
May be dangetOuI If n enters wat. Intakes.. 

Notrfy Iocat heant\ and Wlldlde 0"0815 
NObty operators of nearby water tnUikes 

L RESPONSE TO DISCHARGE 2. LABEL 
(SeeA ___ 1 

2.1 Ca'ogMJ' FIamrnabIe _ 

Issue ~ l1li...-.,. 2,2 CI .... 3 

Aestnct_ 
Evacuate area 

5nouIdbe'-
ChemcaI and pnys.caJ treatmenl 

3. CHEMICAL DESIGNAnONS 4. OBSERYABU CHARACT£RISTlts 

11 CG Compo-.y CIoa: Not listed •• 1 PhyoIcoI _0 (n ohlpped): ~ 

:u FonnuIo. OCH _ CHCI .u Coler. CoIoness 
13 !IIO/UN ~ 3.211150 U Odor- E_t .1Iy oencl. pleasant 
3.4 DOT 10 No.: 1150 -. 15 CAS AegIstry No.: S40-5~ 

5 HEAlTH HAZARDS 
$..1 --.. __ EQUIpoIoonI: _ atc-s. ulely voogIes' .. supply mask or MIl-

conta""", breolhong _IuS. 
5.2 SyrnptorM FotIowtng bpoeuN: lnhaaahOn causes nausea. VQITIItIng. weakness, tremor. 

epgastnc cramps. centra! I'IeNOU$ OeptesslOl\. Comact wrtI'I IquICJ Cluses mtlllOn of eres and 
(on po'oIongod contact) stun Ingnbon causes oIoghl _....,.. 10 deep norcosos 

U T .... tm.nt of Exposure: INHALATtON remove from further expoIIIe. If breathing II dtfcutt, 9'Y8 
oxygen, d ¥ICbm IS not breathing, GMt artrfoal ,esprabon. preierabty mouth-to-mouth grve 
oxypen when tnatlWlg .. resumeCl. caR • phy$Catl. EYES flush worth •• 'er lor at ..... 15 mn. 

SKIN .aSh .... wrth .cap and .. 181' tNGESTION gwe 9I.stnc lavage and cathartc:s. 
SA _UmIIV_ 200_ 

U To.tctty by tngn.tion: Grade 2. orar LO ••• 770 mg/kg (ral) 
5.7 ut. Toak:tty ProduceS ..... and Iudney tr'IfUI'Y In expenmentat arwnals 
$..I Y.por (Gall_ ~ Dota not .. _ 
5.J Uqukl or SoIkI IrrtlIInt Cl'lllractertattcs: Data not ."allaNe 
6.'0 Odor Thrnho&d Oala not .,.ilab'e 

5.11 IDLH Value .. 000 ppm 

Scm_lnv.S2 
FGB.10 94 8-19 

6. FIRE HAZARDS 

1.1 FIooh PoInt: 3rF C C 
1.2 _ LImIto In AJir 9 7"'-12.8'" 

U Fft EIItInguIohIng "gema: Dry c:homocal • 

loam, carbon dooxode 

SA FIre ~ A_ No' to be 
UHCt Water mey be .vttectrve 

1.5 SpocIoI __ of CombuoIIon 

Produc:Ia: Phosgene end hydrogen 
chk:JnOe fumes may form In rwes. 

6.6 Behavior in fir.- Vapor IS heaVIer than ... 

and may traYeI • considerable dtltance to 
• soun:e of _ end 'Iash baCk. 

1.7 I9nHIon Tomperahne: 860-F 
U Electrical _ Data not ova""'" 
I.. BurnIng Ratr 26 mm/trW\, 
1.10 Ad .. ballc _ Temperature: 

Data not available 

(Conlmu6d1 

7. CHEMICAL REACTIVITY 

7.1 Ancttvtty WIth W.t~ No reac:bon 

7.2 A.actlvlty willi c:ornr- 110'_'" No .-
7.3 Stability During Tronopott: Stable 
7.4 NeutroIIzlng Agerrto for AcIcIo and 

CauoIIca: Not perbne1II 

7.5 ~'*" W~I not occur..
ordNry c:ondibons otlhopment The 
reaC'bon IS not vtgOI'OlJS. 

7.1i Inhibitor of PotyrnoriDIIon: None used 
7.7 M_ 110110 (AHClant to 

Product~ Data not ava-.bIe 
7J1 AeactlYlty G_ Data not._ 

l WATDI POllUTION 

&.1 Aquatic TolIic:Ity: Data not .. _ 

1.2 Waterfowl TosicIty: Data not ._ 

U IIIoIogIc:oI Oxygen ~ (BOD~ 
Data not avallabie ... Food ChaIn ConcenInI_ Pot"'-
None 

9 SHIPPING INFORMAnON 

'.1 _ of Purttr ComrnorooI 
1,2 SI~T_.t __ 
.., Inert A_ No_ 

I." Venting:: F'feos..-.. vacuurn 

10. HAZARD ASSESSMENT CODE 
fSeeHautdA_'_1 

A-X·Y 

11 HAZARD CLASSIFICATIONS 

11.1 CoOe of F-..oI AOIIutationa: 
Flammable Ioq...o 

11..2 HAS Hazard AaUn; for Bulk Water 

Tranopotta.1on: Not ",ed 
11.3 NFPA Hourd CI ... Hlcotton: 

CaIOllory C ..... llco.1on 
Health Hazard (Blue) ___ • •• 2 

F .. mmobolny (Rod)_ _ 3 
R.oClMty (YoIlow) __ ••• ••• 2 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phyaical Stille at tS·C and .. atm: 
lJquod 

12,2 _WoIgItI:970 

12.3 Bolling Point at 1 atnt: 
CIS. '.(iF _ 6O-C .. 333-K 
trans. ,'e-F _ .,-C _ 32,·K 

lU F...zine PoInt: 
CIS: -""-F _ -8t·C _ tSTK 
Iran&. -SS-F _ -SO-C _ 223-K 

12.& CrItIcoI Temponolurr Not potImont 

12.& 
CrItIcoI _0: Not potImont 

12.7 Spocffic: o.ovtty: 
127 o. 25-C (~ 

1%.1 UquId Surf_ Tonoton. 
24 ctyneaIcm .. 0024 HIm at 2O-C 

12.8 UquId W ..... Interlociol TonoIon: 
(esl) 
30 dyMsIcrn _ 0030 N/m OI20-C 

12.10 Y_ (Gaol Spedfie G<ovttr 3.3< 
12.11 AoIIo of Spocffic: Hem of Y_ (CIM~ 

, '''68 
12.12 Lotem He .. o' Yoportu,*" 

130 Blu/lb _ 72 callg -

3.0 X to' J/kg 
12.13 .... t of Combwtlon: -4.&47.2 Btull) _ 

-2.6929 cal/g _ -11267 X 10' J/kg 

12.'. He .. of o.-npooIIIon: Not potImont 

12.15 -. of SolutIon: Not __ 

12.1. Hut of Po/ymertDIIon: Not pen..-
12,25 HeIIt of Fwion: Data not available 
12.211 UmItlng V ........ Date not 8vallabte 

12.27 Aeld Y_ ,.,......., Dota nol o""'bIe 

6. FIRE HAZARDS (Contlnlltd) 

I 1 t Slo6ehkMnetrtc Air to FwI Ratkr: Dell nut av.tleble 

• 12 F"me Tttmperatur.· 0.11 not aVIIIlatMe 

JANUARY 1991 



DEL 

12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) foot 

35 81.020 
40 80.820 
45 80610 
50 80400 
55 80.190 
60 79.980 
65 79.780 
70 79570 
75 79.360 
80 79.150 
85 78.940 
90 78740 
95 78.530 

100 78.320 
105 78.110 
110 77.900 
115 77.690 
120 n.490 
125 77.280 
130 n.070 
135 76.860 
140 76650 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

68 

Scm Inv S2 

FGB.10 94 

Pounds per 100 
pounds 01 water 

.630 

1,2-DICHLOROETHYLENE 

12.18 12.19 
LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY 

Temperature BntJsh thermal unrt Temperature British thermal 
unit-Inch per hour-(degrees F) per pound-F (degrees F) square foot-F 

35 .193 65 .907 
40 .196 70 .894 
45 .198 75 .882 
50 .200 80 .869 
55 .202 85 .857 
60 .204 90 .844 
65 .207 95 .832 
70 .209 100 .819 
75 .211 105 .807 
80 .213 110 .794 
85 .216 115 .782 
90 .218 120 .769 
95 .220 125 .757 

100 .222 130 .744 
105 .224 
110 .227 
115 .229 
120 .231 
125 .233 
130 .236 
135 .238 
140 .240 

12.22 12.23 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 

Temperature Pounds per square Temperature Pounds per cubic 
(degrees F) Inch (degrees F) foot 

55 3.009 55 .05284 
60 3.396 60 .05906 
65 3.824 65 .06587 
70 4.297 70 .07330 
75 4.817 75 .08141 
80 5.389 80 .09023 
85 6.016 85 .09980 
90 6.702 90 .11020 
95 7.453 95 .12140 

100 8.272 100 .13360 
105 9.164 105 .14660 
110 10.130 110 .16070 
115 11.190 115 .17590 
120 12.330 120 .19220 
125 13.560 125 .20960 
130 14.900 130 .22830 
135 16.340 135 .24820 
140 17.890 140 .26960 

8-20 

I 
12.20 

LIQUID VISCOSITY 

Temperature 
Centipoise (degrees F) 

40 .478 
50 .454 
60 .432 
70 .411 
80 .393 
90 .376 

100 .360 
110 .345 
120 .331 
130 .319 
140 .307 
150 .296 
160 .286 
170 .276 
180 .267 
190 .259 
200 .251 
210 .244 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature BntJsh thermal unit 
(degrees F) per pound-F 

0 .150 
20 .153 
40 .156 
60 .159 
80 .162 

100 .165 
120 .167 
140 .170 
160 .173 
180 .176 
200 .179 
220 .182 
240 .185 
260 .188 
280 .191 
300 .194 
320 .197 
340 .200 
360 .203 
380 .205 
400 .208 
420 .211 
440 .214 



DICHLOROMETHANE 

SInks ., wat« Imtatmg vapor IS produced. 

Slop _'9" rl possoble 
AYOO<I conloCl W!Ih IoQuod .nd vapor 
Isolate and ,emove dtscharg;ed malenal 
Nollfy local he,lth and poUUhon control apenon 

Fire 

Exposure 

Nol flamtNlble 
POISONOUS GASES ARE PROOUCEO WHEN HEATED 

We.r gogp!es and self-contained breathing apparatus 
Cool exposed conr.rners WIth water 

CALL FOR MEDICA!.. AID 

VAPOR 
'"'taltng to eyes. nose and UYoat 
II mha~. WIll cause nausea and dazJness. 

Move to freSh elf 
It breathing has stOQped grwoe anrhaal respiratIOn 
It bre.lP\tng IS dlfhcu1t, Qlve oxygen. 

LIQUID 
tm\8trng to pm and eyes,. 
Harmful If swallowed 

Remoye conlamtnaled cIo1f'ung and shoes 
Flush aflee1ed areas wrU1 pktnty 01 waler 

_ pIoasanl odor 

IF IN EYES hOld eyelids open and Hush wath plenty of water 

Water 
Pollution 

IF SWALLOWED and vIctim IS CONSCIOUS have Ytcltm drink water 
or nulk 

EHect 01 tow concentrabOnS on aquabc: Ide IS unknown 
May be danger0U5 d It enters water Intakes. 

Notify local health and po&IutJon control ottlClals. 
Notrty operators of nearby waler tntakn 

1 RESPONSE TO DISCIIARGE 
,See R._ u._ NIl_I 

Oo$pe<oe and lIush 

2. lABEl 
2., Colegoty None 

2.2 Class: Not pertinent 

3. CHEMICAL DESIGNATIONS 4. OBSERVABl£ CHARACTERISTICS 

3' CG Compallblllly CIa.., HaIogeneled 

.... ocortJon 
1.2 Formula: OtrCl! 

'.' PhyoicaI S .... ,ee 1hI_~ l.oQuod 
U CoIor:~ 
U Odo.- PIeasanI. """""Ie. "". __ 

:u IMOIUN DesIgnaItton. 90/1593 

U DOT 10 Ha~ '593 
3.5 CAS Regia", Ha~ 7~·2 

sweet. ethereal 

s. HEAlTH HAZARDS 
&., ___ ,ectin Equ_t OrI/llflOC vapor _ ....... "'.Iy g ....... proIeoINe ctoI_ 
5.2 Sympl ..... F~ E_e: INHALATION- a __ ....... and __ 

CONTACT WITH SKIN AND EYES skin mtabOn. mtllbon of eyes and nose 
5.3 T,...tment 0' E.poaur .. INHAlATION remove trom e~e GIVe oxygen It needed 

'NGESTION no _'" a_ CONTACT WITH SKIN AND EYES ,......, conto ..... ,ed 
dorhlng waSh 10k." or eyes is _Hected. 

5A 1"hrnhokI Umtt Va""- 100 ppm 
5.5 Short Term tnhetaUon Umltc SOO ppm fof 30 mn 

II To.1efty by "","lion- Grade 2:. LO ••• 05 to 5 v'kQ 
5.7 Late To.~tr None 
5.1 Vapor (Gas) Irritant Charxt ..... tiea. Vapors cause rnoderale mtabOn such that personnel wdI 

hncI high concent,abons unpleasant The trHect • temporary 

Ii t UqWd Of' SoIkf Irritant Charact ..... tk:t.. MIrwnum hazard H spdIed on cIolhrng and allOwed to 

remaJfl, may cause amal'llng ancr ,~ of the Ikn 
5 10 Odor Thr .... oId 205-307 ppm 

5.11 1DU4 Vohro Sooo ppm 

Scm_lnv.S2 

FGB.10"94 8-21 

6. FIRE HAZARDS 
&.1 Flo'" PoInt: Not _ under 

_ "ely to be encaunlered 

&.2 Flammable UmIto In AIr: 12 ... ·'9 ... 
U Fire Extingullhlng AgonIa. Nol perlJnenl 
U fire Extingulohlng Aton" Hollo be 

UoecI.Nol_ 
U SpecIal Huarda 01 Combuollon 

Produeta: o.s.ooa_ pradueIs 

genetated In a fire may be mtatmg or 

toxe. 
6.6 Behavtor in Ar .. Not pertinent 

6.7 Ignltion Temperaturr 11a.·F 
... ~I Hazard. No! porbnanI 

6.1 BurnIng Rat. Not pertJnen1 

610 A_tic Flame T.""...., .... · 
Data not avaliab6e &,, SI __ AIr to Fuel RaIla 

Data not av8ilable 

'12 Flame Ternpet'llture. Data not available 

7. CHEMICAL REACTIVITY 

7.1 Reac:tiYtty WHh Water: No ,eacbon 
7.2 R.acttvtty with Common UatenalL No 

'eactlOn 
7.3 S .. blUIy During Tronoport: Slable 
7.. Heutrallzlng Atonb lor _ and 

CoustIco: No! porbnanI 

7.5 PoIymerIuIlon. Not pen ..... 
7.f, Inhlbllar 01 P~lion: 

Not perbnent 

7.7 Molar Ratio (Reactant to 

Productt Data not aVailetMe' 

7.8 Aeaettvlty Group- 36 

a. WATER POUUTlON 

a., AquolleTo.Ictty:NoI_ 
L2 Waterfowl To.tctty; Nol perbnenI 

U BlaIagIcoI Oxygen Oomond IBOO~ 
Nol_ 

a • Food Chain Concentrallon PolenlJot 
None 

9. SHIPPING INFORMATION 
1.1 _ 01 PurIty: _ grade. IeChnocaI 

"' ... 
1.2 Storage lemper8turr. Data not .v .... ble 

U I,.." A_", lner1ed 

I.' Venlmg; Cata not ........ bIe 

oeM 

10. HAZARO ASSESSMENT CODE 
,SoeH __ "-dboalcl 

A-P-X 

11 HAZARO CLASSIFICATIDNS 

11.' Codo 01 F-.I RoguIotIono: 
ORM .... 

11.2 HAS Hazard Roling lOt _ Wal., 

Tronopor1olion: 

Cologory Roling 
Frs _ ___ _ ___ •• _.. 1 

Heah.h 
Vapor Imlanl _ _ ______ 2 

UqulCl Of Sohd tmtant. ._ .. _ 1 
POlSOM _______ .,. 2 

Water PoliutlOt'l 
Human TOxlClty____ _ __ 2 
Aqua"" To ____ ._ .__ I 

A"thebe: EHect_____ ___ 2 
R.actMty 

0I1ler Chernocals __ _ • _ 2 
Waler ___ _ ____ __ 1 

Self Readlon_ ____ __ 0 

'1.3 HFPA Huard Cia_lion: 
Colegory CIo_ 

H •• Hh Hezard (Bluel____ 2 
FlammaDlrty (Red) ___ • __ •• __ 0 

R •• CIMIy (YeIlow)---.- I 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 Phpk:al State at 15·C and 1 nn: 
lJquod 

12.2 .. _ Weight 80.93 
'2.3 BoIUng _ ., , aim: 

104·F _ 39 S"C _ 3130"K 

'2.0 FrHZlng Point 
-"2"F _ -116 rc _ 176.s"K 

12.5 CrIticoI Tempora.."., 
H3"F _ 24S"C _ 5'S"K 

,2.1 Crltlcal_ 
895 psaa _ 60 9 aim _ 6 17 MN/ntS 

,2.7 SpocIfIc Gravity: 
1.322 ., 2O"C (hquId) 

,2.& LIquid Surloco Tenoian: Nol _ 

12.1 UquIcI Wal. Inlorf_ T_ 
NOI_ 

12.10 V_ ,Goal SpodfIC Gravity: 29 
'2.11 Rotlo 01 Spodflc _ DI Vapor (Gao~ 

1199 

12.'2 lAtent Heel 01 V-'>otIon: 
1.2 Btu/lb _ 787 cal/g -

330 X 10' J/kg 
12.13 ... ., 01 CombuotIon: Not_ 
12. " ... ., 01 o.-npooItIon: Not _ 
12.15 Heel 01 SOlutIon: Not _ 
12.1& _, 01 PoIymorIuIIon: Nol _ 

12..25 ...... of F..-Ion: 1688 "1/9 
'2.26 UrnItIng Value: 00 .. not __ 
'2.27 RoIdV __ ,31psi11 

NOTES 

JANUARY 1991 



I oeM 

12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) foot 

-70 91.320 
--60 90.700 
-50 90060 
--40 89.450 
-30 88.830 
-20 88.200 
-10 87.580 

0 86.959 
10 86.330 
20 85.709 
30 85.080 
40 84459 
50 83830 
60 83.209 
70 82.589 
80 81.959 
90 81.341 

100 80.709 

12.21 
SOLUBIUTY IN WATER 

Temperature 
(degrees F) 

68.02 

Scm_lnv.S2 
FG8.10.94 

Pounds per 100 
pounds of water 

1.380 

DICHLOROMETHANE 

12.18 12.19 
UQUID HEAT CAPACITY UQUI!? THERMAL CONDUCTIVITY 

Temperature Bntlsh thermal unrt Temperature Bntlsh thermal 
unrt-inch per hour-(degrees F) per pound-F (degrees F) square foot-F 

35 .274 -110 1.205 
40 .275 -100 1.192 
45 .276 -90 1.179 
50 .2n -80 1.166 
55 .278 -70 1.154 
60 .279 --60 1.141 
65 .279 -50 1.128 
70 .280 --40 1.115 
75 .281 -30 1.102 
80 .282 -20 1.090 
85 .283 -10 1.0n 
90 .284 0 1.064 
95 .284 10 1.051 

100 .285 20 1.038 
30 1.025 
40 1.013 
50 1.000 
60 .987 
70 .974 
80 .961 

12.22 12.23 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 

Temperature Pounds per square Temperature Pounds per cubIC 
(degrees F) Inch (degrees F) foot 

-10 .866 -10 .01525 
-5 1.013 -5 .01763 

0 1.180 0 .02031 
5 1.370 5 .02333 

10 1.586 10 .02671 
15 1.830 15 .03050 
20 2.105 20 .03472 
25 2.414 25 .03941 
30 2.762 30 .04462 
35 3.151 35 .05039 
40 3.585 40 .05676 
45 4.068 45 .06378 
50 4606 50 .07149 
55 5.201 55 .07996 
60 5.860 60 .08922 
65 6.588 65 .09934 
70 7.389 70 .11040 
75 8.270 75 .12240 
80 9.237 80 .13540 
85 10.300 85 .14960 

8-22 

12.20 
LIQUID VISCOSITY 

Temperature Centipoise (degrees F) 
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12.24 
IDEAL GAS HEAT CAPACITY 

Temperature Bntlsh thermal unit 
(degrees F) per pound-F 

0 .126 
10 .129 
20 .131 
30 .133 
40 .135 
50 .137 
60 .139 
70 .142 
80 .144 
90 .145 

100 .147 
110 .149 
120 .151 
130 .153 
140 .155 
150 .156 
160 .158 
170 .159 
180 .161 
190 .163 
200 .164 
210 .165 
220 .167 
230 .168 
240 .169 
250 .171 



METHYL n-BUTYL KETONE 

FLAIAMABL£. 
ContaIners may upk)de In fire 
FlaShback along _ Ir8iI may 0CQ.t' 

Vapor may exp60da If iOMed m an endosed area. 

Fire 
~ Mth dry chemcel:s. ak:ohol foam. or catbon dioXIde 
Water may be .neflectJwe on tll'e 
eco. exposed containers wrZh .ater 

CAll FOR MEDICAl. AID 

VAPOR 
lm18tmg to eyes, nose and throat 
Harmtuld_ 
H WI eyes. hoid eyebos open and flush wrth pklnty 01 water 
If breathing has stopped, p!Ye art:rftoaJ fespwlbOn. 
H breathng IS _ gIVe oxygen 

UQUID 
Imtabng 10 ..., and eye>. 
Harmful It swallowed 

Exposure REtmO¥e CONamenaled dottw1g and shoe$. 
Rush .ffected arMS WIth P'enty of water 
IF IN EYES, hold eye&.d:s open and flush with pten:y 01 water 
IF SWAllOWED and YICI>ITI IS CONSCIOUS, ..... """"" """" 

IF s~[~~:: = ~~~~R HAVING 
CONVULSIONS, do no1tIong _ "- VIC1m1 wann. 

Water 
Pollution 

Eftect of tow c:oncerdrabons on aquatIC Irfe IS unknown. 
May be dangerous Jf d enters water Intakes. 
Nobfy local _ and Wlldlde otfioaIs. NObfy __ of _ ... 1._ 

L RESPONSE TO DISCHARGE 

(-~--) 
Issue W81J'IIn9'"U' oontamanant. water 

oontamonant. t"9h flammabolrty 
Restnct acc:ess _ c:ontamment 

SIIouldberemoved 
Chetrncal and ohvsocal treatment 

3. CHEMICAl DESIGNATIONS 

3.1 CG ~_ty CIua: Not hsted 
3.2 Formula.. CH.{Oi.).COCH. 
:u '''O/UN DesIgnation: No, lISted 
:u OOT 'D No_ Oola nol _ 

3.5 CAS Rogtotry No.: 591·7U 

2. lABa 
%.1 Category: None 

U CIua: Not "..,...", 

4, OBSERVABLE CHARACTERISTICS 

4 1 Phyolcol S_ ( .. ohIppodJ: IJquId 

4..2 Color Clear 
U Odor. Chatactensbc; _, dosago'eeable 

odo' r--.g acetone 

5. HEAlTH HAZARDS 
5.. --..1 Pro.octIn EquIpmont: Pro_ gloves. gogvIeI or taoe IhMIIcI; ~ _tor 

(10<_"" ... 1101 
LZ Symptomo ~ Expo-.: _bon of high concenInIbons of """'" may result WI 

""""""" ponphenol ~ may 00veI0p Ingestion of large amounts may cause IOITI8 
systemIC InfU'Y Contact WIth .". causes mMd to moderate mlabOn. ~ nitates skm; 
prolOnged or '_It.d oontact may _ .... attJng of tho ..., WIth __ _ 

U T,..tment of Expoaurc INHALA nON. mcwe to uncontarTW\8ted atmosphere and treat 
oynnDma1lCa11y; ..... ~ to ___ """"""'"' 01 penphotaI ___ 1IIy INGESTION 

gIVe large amount of we'. and Induce ~ EYES mgal. _toty and _<>uglily WIth 
water for 15 rTtItt and pel medcaJ anentJOn SKIN flush exposed areas thoraughty with water 

5.4 ThrnhoId lim" Votuo: 5 ppm 
5.5 Short Term lnhaIation Umttc Data not ava~ 
5.8 Toxk:tty by IngnUon: Grade 2; oral LO ••• 2.590 mg/kg (rat) 
5.7 ute Toxtdty PenpheraJ na.opethy., expenmental arwmats and man (cbsease of motOf' and/or 

oonoory-I '.e Yapof' (Gal) Imtant cna...eten.Ucc Data not 8v8Jlable 

'-I Uquki or SoUd lnita"t CharKten.ttca. Date not .v .. ~ 
5.'0 Odor ThrnhoId Oola no. ovaiabIo 
5..11 IDLH Vatuo Oeta not avaeLlbie 

Scm_lnv.S2 
FGB.10.94 8-23 

6. FIRE HAZARDS 

6.1 FIooh PoInt 83"F 0 c.. 7rF C C. 
6.2 _ LImIta In AIr: '.3%-80% 

U FIre ExtIngulohlng A_ Dry c:I1ernoca~ 
·'alcohol" foam. caJt>on _ 

6.4 FIre ExtIngutohing A_to Not to be 

Uaect: Water may be 1t"I8ffec:trve 

5.5 Special HuaRlo 01 CombuotIon 
Produeta: 0aIa not .... _ 

6.6 Beha.tor In FIre: o.ta not a_ 
6.7 ignition Tompenrturr 795"1' 
U ElectrIcal Hazard: Data not avadable 
6.t Burning Rate: 4.8 rrwn/mon. 
6.10 Ad ..... 1i<: Flame Tomperoture: 

O.tanotav~ 

6.11 Stoichiometric NT to Fuel Ratio· 
Data not 8V8AIabIe 

6.12 Flame Temperaihre: Data not avadab'e 

7. CHEMICAl REACTIVm 

7.' Aeactivtty With Wat.,.. No reaebon 
7.:1. RooctlYlty with C<Immon ll<lterlalo: Oola 

not Ivadable 

7.3 StabIUty DurIng Tranapon: Stable 
7.4 Neutrollzlng A~ lor _ ond 

Cau.tIcc Not _nt 
7.5 PoI~ NoIp8I1mOnt 
7.6 inhibitor of Polymerization: 

Not """'non! 
73 _rRatlo(_to 

Product): Date not 8Y8HatM 

7.. Aeoctlvtty GtOUp' Oola not a.OJIabIe 

l WATER POLLUTION 

8.1 Aquali<: Toxicity: 0aIa not_ 
1.2 Waterfowl TDJdCtty: Dlta not avadable 

U BIological Oxyvon Demond (BOD~ 
Oata not aV8Jlabkt 

8.4 Food Chain Conc:entrotlon Potontial: 
None 

9 SHIPPING INFORMATION 

1.1 Grado. 01 Purttr CornrnoraaI, 95%: PYre, 
99% 

1.2 Storape Tempenlwr.: Amt.ent 

U 'nert Atrnoophere: No _oment 
U Vontlnv: Open (flame amlSter) 

MBK 

10. HAZARD ASSESSMENT CODE 

(See --1IondbooIO 
A-P.Q-T-tJ 

11, HAZARD ClASSIFICATIONS 

11.1 COde of Federal AoguIatIona: 

NOIIis'ad 
11.:1. NAS Huard Roling lor _ Wet .. 

TronoportotJon: Not .... ad 
11.3 NFPA Huord CIooallicotJon: 

Catogofy ~ 
Health Hazard (B1ue) ____ 2 
Flammability (Rad) _____ 3 

ReaClMly (Yellowl _____ 0 

12. PHYSICAL AND CHEMICAL PROPERTIES 

'%.1 Phyoicol Stat. at .SOC _ • otrn: 
liquid 

lU .. _ Welghl:,.00.6 

'%.3 BoI"og PoInt ot 1 otrn: 
26,"F _ '2'rC __ "K 

12.4 Freezing PoInt: 
-70 '"F - -56 9"(; _ 2'6.3"K 

12.5 Crttal T ___ - NoIpertrnont 

.2.& CrttalPrnouro: Not pertment 

'%.7 SpoctIIc O .. vtty: 
o 8.2 at 2O"C (Ioqud) 

12.& LIquid SurI_ TonoIon: 
2549 dyMa/an _ 0.02549 Him at 
2O"C 

.2.1 LIquid Woter ,_ TonoIon: 

973 dyMa/an _ 000973 N/m a. WC 

'2.10 Vo_ (Gaol SpoctIIc Grbtty: 3.5 
.%... _ of SpoctIIc _ '" y_ (_~ 

Notpertment 

.2.12 Laton! Heot '" y~ 
148 Btu/tb _ 82 catlg _ 

3' X .0' J/k; 
12..3 Hoot 01 Cornbuatlon: -.6,'00 B1u/1b 

- -8,&40 cal/g _ -37. X '0' JIkg 
1%.'4 Hoatolo.-.tpool __ _ 

1%.15 Hoot of SOlution: Not _ 

12.18 .... t of PGtJu ... twtkNI:: Not ~ 
12.25 Heat 01 FuaIon: o.ta not _ 
12.26 UmIIIog VoIur. Oota not _ 

12:27 Rekf Vapor Preaaure: Dale not 8't8iIabIe 

NOTES 

JANUARY 1991 



MBK 

12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) foot 

40 51.470 
45 51.320 
50 51.170 
55 51030 
60 50880 
65 50.730 
70 50.580 
75 50430 
80 50.280 
85 50.120 
90 49970 
95 49.820 

100 49.660 
105 49.510 
110 49.350 
115 49.190 
120 49.030 
125 48870 
130 48.710 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

68 

Scm_lnv.S2 
FGB.10.94 

Pounds per 100 
pounds of water 

1400 

METHYL n-BUTYL KETONE 

12.18 12.19 
UQUID HEAT CAPACITY UQUID THERMAL CONDUCTIVITY 

Temperature Bntlsh thermal unrt Temperature Bntlsh thermal 
unlt-mch per hour-(degrees F) per pound-F (degrees F) 

square foot-F 

35 .550 30 1.038 
40 .550 40 1.029 
45 .550 50 1019 
50 .550 60 1010 
55 .550 70 1.001 
60 .550 80 .992 
65 .550 90 982 
70 .550 100 .973 
75 550 110 .964 
80 550 120 .955 
85 .550 130 .945 
90 .550 140 .936 
95 .550 150 .927 

100 .550 160 .918 
170 .908 
180 .899 
190 890 
200 .881 
210 .871 
220 .862 

12.22 12.23 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 

Temperature Pounds per square Temperature Pounds per cubiC 
(degrees F) Inch (degrees F) foot 

60 .231 60 00415 
70 306 70 00540 
80 402 80 00695 
90 522 90 .00885 

100 .671 100 .01119 
110 .856 110 .01401 
120 1.082 120 .01741 
130 1.357 130 .02147 
140 1.689 140 02628 
150 2088 150 03195 
160 2.563 160 .03859 
170 3.125 170 .04631 
180 3.788 180 05525 
190 4.564 190 .06555 
200 5.468 200 .07734 
210 6516 210 09078 
220 7.724 220 .10600 
230 9.112 230 .12330 
240 10.700 240 .14270 
250 12.500 250 .16440 
260 14.550 260 .18860 

8-24 

12.20 
UQUID VISCOSITY 

Temperature Centipoise (degrees F) 

52 .711 
54 .699 
56 .688 
58 .677 
60 .666 
62 .655 
64 .645 
66 .635 
68 .625 
70 .615 
72 .606 
74 .596 
76 .587 
78 .578 
80 .570 
82 .561 
84 .553 
86 .545 

12.24 
IDEAL GAS HEAT CAPACITY 

Temperature BntlSh thermal unit 
(degrees F) per pound-F 
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T 
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E 
R 
T 
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METHYL ETHYL KETONE 

MEK 2-_ --
Etht'I meth)'t ketano Floe .. _ ....... __ -. WTfta1Ing vapor is produced. 

Fire 

Exposure 

Water 
Pollution 

FlAMMABLE. 
F_aIorogvapor .... ...,. ..... 
Vapor...,. ~ K ogniIed" on __ ...... 
ExtnQUSh _ Ory _ oIcohoI foam. Ol carbon doo-' 
Waler may be net1ectrve on fire 
Cool 81;)OMd c:ontaJners wrtrl WIlI« 

CAll. FOR MEDICAl. AID 

VIJ'OR 
ImIatlng to eyes. 110M and ttwoat. 
H"""""d,willCOUM_vornIIrIg._.d--. _b-.. ~CI'_ct_ 

Mowe 10 tresn U' 
H brNlIlng has.- """ __ bon. 
" b-oottwlg .. _ 11M' -. 

UOUID 
Wdl tun.,.., ----""""- conta""",,'o<i cioIhong .,., ....... 
Ausn affected areas wrttl ptenty Of water 
IF IN EYES. hold eye\lds -" _ flush _ plenty of w8ler 
IF SWAllOWED Ind ~ IS CONSCIOUS haw ¥ICbm drink water 

Cl'moIk. 

Qanoerous II) aquatIC lie ., hgh COiICMltJabUl& May be ctongorous ~ ~ ___ ........ N01lfy ____ _ 

NotIIy apora1OrS of nocIly __ --. 

L RtSPONSE TO DISCHARGE 
(SoeR __ -) 

2. wa 
2.1~_iquo(I 

2.2 a-3 ...... ~-.atiIy 
~_ftush 

3 CHEMiCAl DESIGNATIONS 

:a.1CQ~a-_ 

12 Formuaa: a-4.COCH.CH. 
:u IMO/UN DeoIgno1fort: 3211193 
:1.4 DOT fD No.: 1193 
U CAS Roglatry No.. 78-93-3 

l OBSERVABL£ CHARACTERISTICS 

4.1 ~ _ C" oIttppoct~ lJquod 

U~~ 

4..1 0cIar: u.. --= pIouant pungent 

S. HEAlTHHAZARDS 
5.1 _I ,,",1_ £~ OrganIc _ or _ PIICI<: pIuIIc g\cMIo; gogoIos Ol '-

5.2 S,....., ....... Following _ UquocI ..... .,.. ...... Vopor _ ... -. ...... __ 

can causa -. -. -. __ touol-. 

U T_' of _ INHAlATION: _ ..... to"" or, ~ b-oott>ng IS negutor Ol has "'-«I."'" ____ EYES. --. _ pIonIyof -tor at ..... 

15 mon. Ind CIII pI1ykarL 
SA _UmIIY_ 200ppm 

U Short Term InhUtion L.JIab:: 290 mg/m' tar 60 ftWL 

U ToxlCl1y by IngH1fort: ~ 2: LO .. - OOS to 5 Q~ Croll 

5.7 ""'" ToJdclly: None 
U YIpeM' ,0.) 1_ a.oct .. 101lCo; Vopcn .... a DgII1...-.g of 11>0.,.. Ol_tory 

_ " ~ ., IIogh """'*""' ...... Tho otfec:I is ""'-"'Y 
u IJquIcI or SoIlcIlrTt1ont a.o.ct_1Icc .......... _ K IpIIIed on dcthong __ to 

_on . ...,. COUM...-...g _ r-.ng 0111>0 lion. 

5.10 Odor_ 10ppm 
5.11 IDLHV_ 0.10 .... _ 

Scm_lnv.S2 
FGB.10.94 

6. FIRE HAZARDS 
6.1 _ PoInt: 2O"F c.c.. 22"F 0 C. 

1.2 Flammable IJmt10 In AIr: 1.8%-11 5% 
6.3 .,... ExtInguIahIng A_ Alcohol foam. 

Ory _ Ol COtbon d"""de 
6.4 

fife EX1InguIohIng A __ to be 

lIMcI: W_ ...,. be lnOItecuw 

u SpedoI _ of CombuatIon 
_No\~ 

8.8 __ In Are: Not pottJnen\ 

6.7 1;nHIon Tompot'8Iure: 961-F 
8.8 E_ IIozonI: CIaa I. Group 0 
U BurnIng Rate: .. , mmlmn 

6.10 Adlobo1lc Flame Tomperwtute: 
OlIO not 8YIJIabIo 

e.11 S.Dlch_ Air to Fuel Rotio: 

Data not evaKable 
6.12 Flame Temperature: Deta not .Y&l1abIe 

7 CHEMiCAl REACTIVITY 

7.1 Reacttvtty WIttI W.tllr: No reacbOn 
7..2 RIOC1IvIty _ COmmon IIoI_to: No 

.eacbon 
7.3 SIobID1y Durtng T.....".,n: Stablo 
7,A 

Neu1TaIIzInQ Aoonto lor __ 

c.uatJeo: ND1 pottJnen\ 

70S Potpr .. rtzatkwc Not pertmen1 

7.1 Inhibitor of Pol, mer4:atiOn: 
ND1 por1Jnon1 

7_7 MDiar Rollo fA_ 10 
_UC1~ 0a1O not 8V8J\abIe 

7.8 RIOC1IvIty Group: 1e 

1 WATER POllUTION 

e.1 Aqua1lc ToJdclly: 
56010 mg/U48 II'/bluegdlfT1.../tresh 

WI'. 
B.2 W •• lrlowi TDJdcIIy: o.ta not .... \abIe 

tU BIoI0gIcaI 0.,-_ DotnancI '8OD~ 
2"%.5 days 

1.4 Food ChaIn eor-ntratIon P01_ 
None 

9. SHIPPING INFORMATION 

9.1 _ of Pur1Ir 995+% -

9..2 
__ T~_ 

1.3 I""" A"-'" No_ 
94 VantIng: Open ,tIorna ...... .., Ol 

~ 

~ 

8-25 

IMEK 

10 HAZARD ASSESSMENT CODE 
(Soe--~ 

A-P-o-R-5 

IL HAZARD ClASSIFICATIONS 

1'" Coda of "- RoguIotIonc 
Flammable Ioquod 

11..2 HAS _ Roling lor _ W.1., 

Tron_1ion: 

c.'0Q0IY RatIng 
F .. e __ - 3 -VIIPOlImtan1 1 

UquocI Ol Sol'" 1mIBnI ____ 1 
Poosona 2 

Weter PoIutIon 
Human TOXICity 2 
AquabC TOXICity 1 
Aes1hobCEHecI 1 

RaactMly 

Other ChemIcals 2 
Water 0 
~R~ _________ 0 

11.3 NFPA Hazard ClauHlc:atlotL 

c.1OQOIY ~ _ Hazard (Bluo) ___ 
1 

FIarnrnabohty (Red) 3 
ReeClMly (Yellow) 0 

12. PHYSiCAl AND CHEMiCAl PROPfRTlES 

12.1 
~ _., 1n: _ 1 81m: 

UquocI 

12.2 _Woight72.11 
12.3 BellIng PoInt ., 1 __ 

175.3-F _ 1i 8"C _ 352.8"K 

12.4 FrMD>g PoInt 
-123.3-F - -86.3"C _ 188.vt( 

1:U; 
Crttic8I T __ 

504oS-F _ 26Z.5-C _ 535.rK 

12.8 Crttic8I_ 
603 .... _ 4'.0 81m _ .. 15 MN/m8 

12.7 Spectftc 0raYIIy. 
o 806 at 2O"C (ioqIocI) 

12.8 LIquId __ T_ HoI pottJnen\ 

12.8 
LlquldW __ T_ 

HoI~ 
12.10 VIpeM' ,0.) Spectftc 0rnItr. 2.$ 

12.11 Ratio of Spectftc _ of V_ (o.a~ 

1075 
12.12 ""'- _ of V~ 

191 Btullb - 106 caIIg _ 

... X 10' J/kg 
12.13 _ of ~ -13.480 B1uIb 

- -7.91 call(/' _ -3136 X 10' J/kg 

12.14 _ of _lIp ... I ..... HoI_ 

12.15 _ of IIDIu-.: (III.) -8 !hull> 

- -5 cal/g - -0..2 X 10' J/kg 
12.11 Keet of P....,nNibadOec Not pet'brw1t 

12.25 _ of F.- Data not_ 

12.2$ I.JmItinQ Value: OlIO not _ 
12..27 Reid VIpeM' _ 3.5_ 

NOns 

JANUARY 1991 



MEK 

12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) foot 

35 51.460 
40 51.280 
45 51.110 
50 50.940 
55 50.760 
60 50.590 
65 50.420 
70 50.240 
75 50.070 
80 49.900 
85 49.720 
90 49.550 
95 49.380 

100 49.200 
105 49.030 
110 48.860 
115 48.680 
120 48.510 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

68.02 

Scm Inv 82 
FGB.10.94 

Pounds per 1 00 
pounds of water 

27.000 

METHYL ETHYL KETONE 

12.18 12.19 
LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY 

Temperature Bnbsh thermal unit Temperature British thermal 
unit-inch per hour-(degrees F) per pound-F (degrees F) 

square foot-F 

-35 .501 10 1.073 
-30 .502 15 1.068 
-25 .503 20 1.063 
-20 .504 25 1.058 
-15 .505 30 1.053 
-10 .507 35 1048 
-5 .508 40 1043 

0 .509 45 1038 
5 510 50 1.033 

10 .511 55 1.028 
15 .512 60 1023 
20 .513 65 1.018 
25 .514 70 1.013 
30 .516 75 1.008 
35 .517 80 1003 
40 518 85 998 
45 .519 90 .993 
50 520 95 .988 
55 521 100 .983 
60 .522 105 .978 
65 523 
70 .524 
75 .526 
80 .527 
85 .528 
90 .529 

12.22 12.23 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY 

Temperature Pounds per square Temperature Pounds per cubIC 
(degrees F) Inch (degrees F) foot 

0 .148 0 .00216 
10 .216 10 .00310 
20 .310 20 .00435 
30 .437 30 .00599 
40 .604 40 .00812 
50 .823 50 .01085 
60 1.104 60 .01427 
70 1461 70 .01853 
80 1.909 80 .02376 
90 2.465 90 .03012 

100 3.147 100 .03n8 
110 3.9n 110 .04690 
120 4.9n 120 .05768 
130 6.171 130 07030 
140 7.586 140 08498 
150 9.250 150 .10190 
160 11.190 160 .12130 
170 13450 170 .14350 
180 16.050 180 .16850 
190 19.030 190 19670 
200 22.420 200 .22830 
210 26.270 210 .26350 
220 30.610 220 .30250 
230 35460 230 .34560 
240 40.930 240 .39290 

8-26 

I 
12.20 

LIQUID VISCOSITY 

Temperature 
CentIpoIse (degrees F) 

N 
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P 
E 
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12.24 
IDEAL GAS HEAT CAPACITY 

Temperature Brittsh thermal urut 
(degrees F) per pound-F 

0 .352 
25 .368 
50 .384 
75 .399 

100 .414 
125 .429 
150 .444 
175 .458 
200 .472 
225 .486 
250 .500 
275 .513 
300 .526 
325 .538 
350 .551 
375 .563 
400 .575 
425 .586 
450 .598 
475 .609 
500 .620 
525 .630 
550 .640 
575 .650 
600 .660 



OILS: DIESEL ODS 

~ 

ExtIngysII - cr, -. -... or cotbon _ 
Weier may be nettedJrwoe on ..... 
eoc.a:q::IO:IedCOl"ltalnWawnh ...... 

Fire 

CAll FOR MEDICAl AID 
UQUIO 

=:::i:' ~.,... 
__ c:IaIIw>gand_ FIusII._ .... _ pIonIy ot __ 
IF IN EYES. holeS ...- open and IIuIh _ pIonty 01 _ 
IF SWAU.OWEO and '""'"' • CONSCIOUS, hove '""'"' cirri __ 

or ..... 
00 NOT INOUCE VOMmNG 

Exposure 

Water 
Pollution 

~ '" ~IIC lite WI high OCi ... ,bab"" •• 
Fouling"' .......... 
Moyl.-~.K_ ... __ 
NotIfy __ and _-. 
Nootr_ oI.-tor __ 

L IIfSPOIISE TO DISCIIARCE 

(SM~-HaI-..aQ --..-_ 1.- __ 

OIomocaIand pIIyooc:aI ........ 

3. CHEIiICAL DESlGHAnOIlS 

:L1CO~CIuc_ 

~U_NoI_ 
U !YO/UN DoaIgnotIon: 3.111Z70 
SA DOT 10 No.: 1270 
U CAS RogIoIry No.: Oat.o "'" ..-

Z. lABEL 

2.1 ~None 
U ClucNol_ 

.. 08S£RVABLI CHARACTtRtmCS 
4.1 ~ _ 1_ ohIpped): IAIuOI 
4.Z Cd-. Ugnt _ 

U Odor: Uke tuoI 01 

5. HWTHIIAZAIIDS 
1.1 __ ~ GoggIeaar ... _ 

IU e,.npo--.~ e_II"-,*"",, _,,-01_ 
~ .. OCCU'. 

U T_ 01 ~ INGEST1ON: do NOT _~ SKIN. .... till, __ aoap 

and we_ EYES wah wtIn c:cpIOUI amc:urtI 011 _. tor at -..t 15 nwL 

LA 'norMIookI ~ Value: No...glo nv app6cabIo. 
u _T ..... _~O"''''''_ 
U Toadly bJ "-'*" ~ I, LDo. _ 5", 15 glkQ 

LT UOo To-,: 0010 ""'..-
U "_(000)_a..-_ V .... _.oIoght...-.goltno_or _ 

_ K _In high ............ no. oftoct II-.,y 
U UquIcI ... __ aw. __ -.... _ a opIIIod oro c:IaIIw>g and allowed to 

_moy_--.g"""-..goltno ..... 
1.10 Odor_ Oat.o ""'..-
1.11 lOUt Value: Oat.o ""' __ 

Scm_lnv 52 
FGB.10,94 8-27 

6. ARE IIAZAIIDS 
1.1 _ PoInt: 11-0) lWF c.c.; (2-0) 125"F 

c.c. 
1.2 __ IJmIta In AIr: 1.3-6.0 wol % 

U FIre ExtInguioNng Aoonta: Cry -. toarn,or __ 

LA FIre ExtInguioNng A __ to be 

~ W01. moy I.- onoI1ec:II.
U &p.cIaI_oI ~ _Nol_ 
Le _1nFn:Not_ 
L7 ignition T __ (1-0) 350-425'F 

12-O)~5'F U __ Not por1Ir.n 

U BurnIng _ 4 rownI .... 1.10 __ T __ 

0010""'_ 
1.11 _Alrlo ...... _ 

Oalonot_ 
1.12 FlameT __ Oolonot_ 

7. CHEliICAL REAtTlvm 

7.1 ROKIIYIty WIth WOIar: No .-
7.2 ROKIIYIty _ c:omn- __ No 

.-. 
7.3 ~DumgT~_ 
7,. --.0 "'- for -'-_ c:-1Ica: Not __ 
7.5 PottnlWiDtioIc Not pertinent 

7.1 lnhlbItor or Pot,mer1uIkNr: --7.7 ___ (ROKIanI to 

_~Oa'"not_ 

7.a ROKIIYIty Group: 33 

a. .Am POuunON 

1.1 Aqua1Ic To-.,: 
204 mg/1124 tr/au-oAe _ 
lhadlTl-/aaft __ 

1.2 W..- To-,: >20 mIIkQ 
ILD •• /maDarUa 

U ~ Ozyvon -.ct (lIOD~ 
00,""",_ 

LA Food CIoaIn eo._,Ir.IIoi, _ 
None 

t. SHIPPING INFORIIAnON 

.. , _ 01 PurIty: 00aaaI """ 1-0 (ASTM); 

00000I """ N) (ASno1) 
I.2~T __ _ 

U InottA~No_ 
... Venting: Open Iflorno ......, 

10., HAZARD ASSESSIIENT CODE 
(SM--~ 

A·T-U 

lL . HAZARD ClASSIAtAnONS 
11.1 Code 01 _ IIeguta1Iona: 

Combua_1iqLod 
11.2 MAS _ ~ for Bulk Water 

TranoportatIon: Not Iostod 
I U NFPA _ C1auIficatton: 

Cat~ _ 

_ Hazard (B1ue) ___ a 
FlammaI>iII1y(Rod) 2 
ReoC1M1y (Yellow! a 

12. PHYSICAL AND CHEliICAL PROPERTIES 

12.1 ~_at15"C_l_ 
lJquod 

lU _Welslhl:Notpot1lnOnl 
1203 BoIlIng PoInt at I __ 

550-a40"F 
- 28&-338"C _ 5e1-612"K 

12,4 Fr-.v PoInt: 
-30 to O"F 
_ -34 to -18"C _ 23& to 255"K 

12.1 ~T __ Not_ 
lU ~_Not_ 

12.7 8pec:IIIc Orrtttr. 
0841 0116'C (1oquod) 

lU UquIcI_ T_ 
1_) 25 dyMoIcm - 0025 N/m at 
2O'C 

lU UquIcI Water _T_ 
I .... ) so dyMaIcm - 0.05 N/m 01 2O"C 

12.10 V_ (Gae) 8pec:IIIc Orrtttr. 
Not_ 

12." _ 01 Spec:IIIc _ 01 '1_ (Gae~ --12.12 1..0*01_ 01 V~ 

Not_ 
12.11 _ of __ -16,400 B1uIIb 

- -10.200 c:aIIg - 4211 X 10' J/Iqj 
12.14 .... of Dueoc .......... ' Not pwIIr-c 
12.11 _oI __ Not_ 

12.1' _ 01 Po/Jn'*IaIloiL Not ~ 
12:.& _oI_OaIOnot_ 
12.21 LJm/tIng Value: 00," not .....-
12.27 ReId V __ Varioo 

Nom 
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12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) loot (esbmate) 

50 52.430 
52 52.430 
54 52430 
56 52430 
58 52430 
60 52430 
62 52430 
64 52430 
66 52430 
68 52430 
70 52430 
72 52430 
74 52430 
76 52430 
78 52430 
80 52430 
82 52430 
84 52430 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

Scm_lnv.S2 
FGB.10.94 

Pounds per 100 
pounds 01 water 

I 
N 
S 
0 
L 
U 
B 
L 
E 

OILS: DIESEL 

12.18 - 12.19 12.20 
LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Bnbsh thermal unrt Temperature Bntish thermal Temperature unrt·lnch per hour. Cenbpolse (degrees F) per pound·F (degrees F) square loot·F (degrees F) 

10 429 30 968 10042 11.950 
15 431 35 .966 
20 .434 40 .965 
25 436 45 .963 
30 439 50 .962 
35 .441 55 .961 
40 .444 60 .959 
45 .446 65 958 
50 .448 70 957 
55 451 75 .955 
60 453 80 .954 
65 456 85 .952 
70 458 90 951 
75 461 95 .950 
80 .463 100 .948 
85 466 105 .947 
90 468 110 .946 
95 .471 115 944 

100 473 120 .943 
105 475 125 941 \ 

130 .940 

12.22 12.23 12.24 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per square Temperature Pounds per cubiC Temperature Bnbsh thermal Unit 
(degrees I;) Inch (esbmate) (degrees F) foot (degrees F) per pound·F 

70 042 N N 
75 .049 0 0 
80 .057 T T 
85 .065 
90 .076 P P 
95 .087 E E 

100 100 R A 
105 .114 T T 
110 .131 I I 
115 .149 N N 
120 .170 E E 
125 .193 N N 
130 .218 T T 
135 .247 
140 .279 
145 .314 
150 .352 
155 .395 
160 .443 
165 .495 
170 .552 
175 .615 
180 .683 
185 .758 
190 .841 
195 .930 
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TETRACHLOROETHYLENE 

P.d .... oett,jkM .. 
Perk 

Fire 

_In _ Im1nng _Is producocI. 

NoI_ 
Poosonous _ .. produced when heated. 

CALL FOR MEDICAl AID 

VAPOR 

_odor 

_brig to -. nooo and tIYoal 
H _ WIll ...... ~ _thong. '" Iooa of c:onoaousr--. 

McHe to fresh .. "br8alhong has ____ lion. 

" br8alhong • __ oxygen 

LIQUID 

Exposure =:'~-. 
Remove _led doItw1g and shoes 
Rush aftecIed areas wrtn P'enry of .. ter 
IF IN EYES, hold oyoIods open and ftush wrth plenty of waler 
IF SWAUOWEO and w:tm IS c::oNSOOUS. have vtCbm anntt waler 

'" mdk. 

Water 
Pollution 

Effect 01 low COiliC&lbwbOill on aquak W ... unknown.. 
IMy be dongarous • I .... watar _ 
~ local _ and -. offiaaIs. NoIIfy __ of neorb\' _ ........ 

S.1 
:u 
U 
U 
:u 

L IIESPOIISE TO DISCHARGE 

cs- "-_1Iondb-> 
Should be_ 
01em0caI and ~_ 

3. CHEMICAL DESlGllAnOHS 

co ~ CIuo: Not_ 
_Cl,c.CCh 
IIIOIUN DMIItNttIon: 00/18117 

DOT ID Iio.: 1897 
CAS IIegIoIry Iio.: lZ1.1~ 

2. lABEL 
2.1 eot.oc><y: None 

2.2 Clue Not ~ 

4- OBSERVABLE CHARACTERlsnCS 

41 PIIyoIcoI - (01 ohIppocI): Uquod 
u ~~ 
U Odor: E_ toke chloroform. moIdly -

S. HEALTII HAZARDS 

L 1 ".,..... Protec:thPe EquIpment For r.gh vapor COiiCelltJatu. use ~ c::arat. or 
w-oupplood rnuk; ct--=oI ooggIeo '" ... IhooId; pIaIbc gIcMIL 

U ~F-.g"- Voporconaltec:t ___ andcauoe_ 

UQuid may _Ie ..... _ ~ oortIII<:t. IMy _Ie oyeo but_ no ...,. 

U T_ 01 "-"' 1NHAlATlClN:. _ oc:c:an, .-.-. potJenIto 1nIoh .. , k""" hom 

warm and ~ and "'" _ --. INGESTlClN: Induoo ""'"""'II only on physaan'. 
'-1Ion. EYES AND SKIN: _ wIIh plenty of walot and oat ___ K 
__ ",injIoyoc:on. 

6A _Um/IV_ SO""'" 
U _T ..... I_....- 100 """,lor 80 mn 
U T~ by "-""'" _ 2; L.D.. • 0.5 to 5 V/k; 

L7 t..at.Totdc:lly. None 
U V_ (Gal) _ a ___ V __ • oIight ornatIIng of tho oyeo '" tIYoal " 

_In high _ ...... Tho _Is IOmpOtory 
LI UquIcI or __ a..._ Mnmum _ H opoIIecI on cIotllong and allowed to 

......... moy ___ and .-q of tho akin. 

Ll00-._5""", 

L" IDI.H V_ 500 ""'" 

Scm_lnv.S2 
FGB 10.94 8-29 

6. AM IIAZARDS 
L1 

_ PoInt: Not_ 

8.Z _UmIto In AIr: Not_ 
Ii FIre ~ ~ Not perbnenI 
6A fire EstInguIohIng Agonla _ 10 be 

~Not_ 

U s".-_01~ 
_ TOXIC, intIaItng va- moy be 

gonorated In firM. 
8.1 _InFlrcNot_ 
L7 Ign/HMT __ Nottlammablo 

8.1 
__ Not_ 

LV 
BurnIng _ Not tIammabIo 

Ll0 

__ T"",,_ 

Dotanat..-
Lll Siolcllio".blc Nr 10 Fuel Rallo: 

o.tanot_ 
L12 fIIIme Tompo\'8IurW: Dota nat __ 

7. CHEMICAL REACTIVITY 

7.1 RNCIIvtIy WIth WIIIot: No I1NId>on 

7.2 
RNCIIvtIy _ c:omn- _ No 

INCbon 

7.S ~ During T,,",-,,_ 
7.A 

--.v AIIOftIo lor __ 
c.uotIca: NoI_ 

7.5 Pot,i.,*tDtIoiC Not p&nInent 

7.1 tnhIbttor of Polylt~1: 

Not~ 
7.7 
__ lA_II> 

ProdUCI~ Dota not_ 
7.1 RNCIIvtIy ~ 0.18 nat_ 

L WATER POLLUTIDII 
"1 AquoIIc T-': Dota nat __ 

8.Z W_ T-': Dota not"
U IIIoIogIcoI Ooygon -.- (BOD): 

None 
u Food ChaIn COttCe •• b atkwt PotentIIIt 

Nona 

9. SHIPPING INFOIlllATIOII 
"1 _ 01 PYrIIy. DIy __ and 

tnduoInaI or.-: 05+'" t.2 __ T......__ 
U _ AIrnCIepMro: No........

L4 VontIng: "'-

TTE 

10. HAZARD ASSESSMENT CODE 

cs- --1IwIcIbooII) 
A-X 

IL HAZARD ClASSIACAnDHS 

11.1 CocIo 01 _ ReguIa_ 

ORM-A 
11.2 HAS _ RatIng lor _ W_ 

TrwooporbotIon: 
Cotegcwy RatIng 

'we 0 
HeaIII1 

Voportmwtt 1 
i.Jqud '" SOlId Imtant __ 1 -- 2 

Water Pok.rbon 
Human TO>Odty 1 
AquaIlC TO>Odty 3 
_Effect 2 

Aaac:tMty 
OIlIer a-.cato 1 Wat. ________ 

0 
Self A_ 1 

11.3 HFPA_~ 
Not kstod 

12. PHYSICAL AND CHEMICAL PROPERTIES 

12.1 PIIyoIcoI_ at 15"C _ 1 _ 

i.Jqud 
12.2 __ WoIghI: 185.83 

12.3 -.gPolnlatl_ 
25O"F • 121·C __ ·K 

12A F.-ng PoInt: 
-11.3"1' _ ..;/2.."C _ 250 8"K 

12.1 c.tIIcoIT_ 
85rF _ ~rc - II2O"K 

12.1 
c.tIIcoI _ Not porIInonI 

12.7 ~Qr.wIy: 

183 at 2O"C (Ioquod) 
12.1 UquId_TanaIon: 

'1.3 """,",em _ 00313 HIm al2O"O 
12.0 

UquId W __ Tanaton: 

.... """,",em _ 0 Q.W.4 HIm al 25"C 

12.10 V_ (Qaa) ~ Qr.wIy: 
Not porIInonI 

12.11 _0I~_0I V_(Qaa~ 

'1,e 
12.12 l..aIenI_oIV~ 

902 B1uIIb - 50 1 coil; _ 
2.10 X 10' J/k; 

12.13 _ 01 ~ Not porIInonI 

12-14 _ 01 ~ Not porIInonI 

12.1. 

_ot ____ 

12.11 _ 01 PoIya_lIoic No! portinenI 

12.21 _oI_Dotanot_ 
12.2S I.IrnIIInv v_ Dota not __ 

1~ 
_V __ Dotanat_ 

NOTES 
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TTE 

12.17 
SATURATED LIQUID DENSITY 

Temperature Pounds per cubic 
(degrees F) foot 

35 103.400 
40 103.099 
45 102.900 
50 102.599 
55 102.299 
60 102.000 
65 101.700 
70 101.400 
75 101.099 
80 100.799 
85 100.500 
90 100.200 
95 99.910 

100 99.610 
105 99.320 
110 99.020 
115 98.730 
120 98.429 
125 98.139 
130 97.839 
135 97.549 
140 97.250 
145 96.959 
150 96.669 
155 96.370 
160 96.080 

12.21 
SOLUBILITY IN WATER 

Temperature 
(degrees F) 

68.02 

Scm_'nv.S2 
FGB 10.94 

Pounds per 100 
pounds of water 

.016 

TETRACHLOROETHYLENE 

12.18 12.19 12.20 
LIQUID HEAT CAPACI!y UQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature Bnbsh thermal unrt Temperature Bnbsh thermal 
Temperature unit .. nch per hour- Centipoise (degrees F) per pound-F (degrees F) 

square foot-F (degrees F) 

0 .198 N 55 .958 
10 .200 0 60 .929 
20 .201 T 65 .900 
30 .202 70 .873 
40 .203 P 75 .848 
50 .204 E 80 .823 
60 205 R 85 .800 
70 .206 T 90 .n7 
80 .207 I 95 .756 
90 .208 N 100 .736 

100 .210 E 105 .716 
110 .211 N 110 .698 
120 .212 T 115 .680 
130 .213 120 .663 
140 .214 125 .647 
150 .215 130 .631 
160 .216 135 .616 
170 .217 140 .601 
180 .218 145 .588 
190 .220 150 .574 
200 .221 155 .561 
210 .222 160 .549 

165 .537 
170 .526 
175 .515 

12.22 12.23 12.24 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per square Temperature Pounds per cubIC Temperature Bntlsh thermal unrt 
(degrees F) Inch (degrees F) foot (degrees F) per pouncl-F 

60 .236 60 .00702 0 .108 
70 .318 70 .00929 25 .110 
80 .425 80 .01216 50 .113 
90 .561 90 .01575 75 .116 

100 .732 100 .02022 100 .118 
110 .948 110 .02571 125 .120 
120 1.217 120 .03242 150 .122 
130 1.548 130 .04055 175 .125 
140 1.953 140 .05032 200 .127 
150 2446 150 .06199 225 .129 
160 3.042 160 .07583 250 .131 
170 3756 170 .09215 275 .132 
180 4.607 180 .11130 300 .134 
190 5.616 190 .13360 325 .136 
200 6.805 200 .15940 350 .138 
210 8.199 210 .18910 375 .139 
220 9824 220 .22330 400 .141 
230 11.710 230 .26230 425 .142 
240 13.890 240 .30660 450 .143 
250 16390 250 .35680 475 .144 
260 19.260 260 .41330 500 .146 
270 22.520 270 .47680 525 .147 
280 26.230 280 .54790 550 .148 

575 .148 
600 .149 
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TRICHLOROETHYLENE 

Fire 

WII1OryIiquod 

_ in ..... InftatJng """'" is pn>eU:ed. 

~ 
POISONOUS GASES ARE PRODUCEIlIN ARE. 
W"", VOQ9IoS and oeIf_ broa1IIong __ 
Extmgudn _ dry _ -. _ 0< loam. 

CAll. FOR MEDiCAl AID 

VAPOR 
I_bog to ...... nose and 1iYoal "_..u __ ~._lnatllong, 

or bSI CJf COf'ISCIOUSI'I8 

~ to fresh II' 
Ht ... tIlonghaOlOC>l>ed._-_"lnallw1gisdrfficult, __ 

UOUID 

_odor 

Exposure 
I_bog to _ and ...... 
H ___ will causa na ....... -nong. _ t ... thong, 

or k»sa of c:on.aousnesa. 
R""""", "'"'""'""'lad cIoIIIong and ........ 
FUsh .tfaded ..... wfth plenty at .. t. 
IF IN EYES. hold ¥!ods -" and ftush _ pIanIy of walor 
IF SWAU.OWED and \Cbm IS CX>NSOOUS. "..". w:bm dnnk water 

IF ~~"==~OR HAVING CON· 
VULSlONS, do no!IlIrIg _ "- ...... -... 

Water 
Pollution 

Effed 01 low c:onc:amatlonl on ~bc Ite • unknown. May be'--" ......... __ -, __ and __ 
~_of~ __ 

1.1 

U 
U 
SA 
:u 

L RESPONSE TO OISCHARtOE 

(&M~-~ 
_be.........t 
a-andpll)'SlC8l_ 

1. CHEMICAl OESIGNAnONS 

co ~ CIao: HoIagana.ad 

~ 
_ CHCI_CCt. 

IlllClIUN ~ 9011710 
DOT ID",," 1710 
CAS IIegIotry No.: 7~1-6 

z. !ABa 
2.1 c.t.gory: None 

12 CIao: Not pa'IInOnt 

4- 08S£RVABJ.[ CHARACTDIISnCS 
.., ....,..... - C- ohIppod): I.Jquod 
4.2 Color. Cob1aa 
u Odor: D1toroforTrHike _ 

5. HEALTH HAZARDS 
1.1 __ ~ Orvanoc __ S-_ootf_bteatllong _"'10< _____ "' ___ oatetyvoggles._ 

_"holy __ lUll at _loroplahpr-.. 

U 8ympIomo FollowIng ~ INHAlATION: ~ _ tram ..... _ 01 tho noM and 

ttI'OIIIlD na&-a. an attitude oIl11.6SpCA ..... ,. bUNd VIIIOn" and finally ~ of central 
__ .,.,.." r-*'Q In _ ..... cm..c __ may_ orgat'IC ~ 
INGESTlON. ~ _to __ StON: __ ocbon con.,.... __ EYES 

8IoghIIy IrrIIatwlg _ andlodYymo_ 

U T_oI ~ 00 NOT _. _"'_ gat_.nonbon 10< 
...... 01_ INHAlATION __ to trw> or,. r-..ry, appty_ 
......... ond/o< ____ INGESTION: hove ..... ___ and Induoe YO<nIIIng; _._ '"'- tt.>_ 1 ____ ..... in _. EYES !lush ~ wtIh 

.... SKIN" ...... ~ wtth.o.p and -.nn_. 
M _ LImIt VoIuo: 50 Ill"" 
I5J5 _ T ..... __ IJmIto: 20D Ill"" lor 30 ..... 

U To-, by ~ ~ 3; LDoo _ 50 10 SOD mg/kg 

1.7 Late ToDdly: 0&1a noI ..-
U 11_ Ca.) _ aw .... _ Vapors __ .IIight......,.,-,g "' .. eyes o<_tory 

_ n pr_ in hogh ...... , ........ Tho _ Is_iiI)' 

U IJcIuid 0< SolId Itrtt.nt ChatxI __ .......... __ " opiIIod on _rog and atlowed 10 

-. may c:a.- ......,.,-,g and .-.rog of .. -. 

50'0 a- ThnoshoIct: 50 Ill"" 
5011 lDUlV_ 1,0001ll"" 

8cm_lnv 82 
FGB.10.94 

6. ARE HAZARDS 
1.1 ~ PoInt: IID"F c.c.. pracIoCiIIIy 

-......able 
u __ ~ In AIr: B 0"'-10 S% 

U FIN ExtInguIoIoIng A_ W_ tog 

LA FIre ExIIroguI-.g ~ _ to be U_NoI_ 
tIJ5 Spec:IaI_ 01 ~ 

__ Toxic end In1tatong _ ore 

prock>cod in fire IiIuobona. 

U _In fire: NoI_ 
a.7 ignition T_ rnrF 
U 
__ Not_ 

U Bumtng Rata: Not_ 
5010 AdlabeIlcFlamoT_ 

Data nat_ 
1.11 81_ AIIr to Fuel Rallo: 

Data nat_ 
1.12 FIamoT_O&1a nat_ 

7, CHEMiCAl REACTMTY 

7,' ReKIMIy WIllI W"er: No rMC100n 
7.2 

ReKIMIy _ eonon- _ No 

rMC100n 
7.3 St.IoIIIIy Duo1ng T.."..,.,rt Stable 
7,. 
~~IorA __ 

CauaIIc8: No! _ 

7Ji ~c Not petbnent 

7.- inhibitor of PotyrJ_batloiL 

Not pa'IInOnt 

7,7 
__ lA_to 

_ .... ~ Data nat"'-
U ReKIMIy~36 

a. WAm POLLUTION 

1.1 AquatIC ToDdIy: 
680 mglV40 Ir/dajllWooalldllllrelh --U W_ ToDdly: 0&1a not_ 

LlI ~ Oxygen o.n-cI CBOD~ 
Data nat_ 

1.4 
..-~ eor-dra1Ion_ 

Nona 

I. SHIPPING IIIFORllAnON 

I., _ 01 PurIIy: Tecmcat ay cIeor«Ig; 

~-L2 

~T __ 

U ..., A"'-"'- No __ 

1.4 Vonttng:_ 

8-31 

Tel 

10. HAZARD ASSESSIIEHT CODE Cs.. __ HandbooII) 

A-X-Y 

IL HAZARD ClASSIFlCAnONS 

11.1 Codeol __ R~ 

ORM-A 
11.2 MAS _ Rating lor Bulle W_ 

Trwaaportatiolc 
Category Ra1Ing 

FA 1 
Health 

V_Irritant 1 
Uquod '" Sotod tmtan. ___ 1 
Poooons 2 

Water Poiubon 
Human Toxodly 1 

Aqua"" Toxodly 2 
_Effoc:t ____ 

2 
RoadMIy 

Other Ooernoc:ats ___ 
1 

Wa" 0 
_ReactIon 1 

11.3 NFPA_~ 
Category ~ 

Health Hazard CB!ue)--_ 2 
Ftamrnobototy CRed) , 
ReactMly CYeltow) ___ 0 

12. PHYSICAL AND CHEMICAl PROPERTIES 

12.1 PhyaIcaI Stale .. 15"C _ 1 _ 

Uquod 

'12 _W~131.39 
12,3 BoIlIng _ .. 1 otm: 

1Bn' _ arc _ 380"K 

,2.4 F-.aPolnl: 
-'23S1' - -e6.4"C - 1aert< 

12Ji ~T_Not __ 

12.6 
~_NoI_ 

12.7 SpecIIIo Grmty: 
1.08 al2O"C CIoquod) 

12.6 IJcIuid~T_ 

2i.3 ~an _ 0 D293 N/m aI 2O"C 
,2.6 IJcIuid W_....-T_ 

34Ji ~an - 0 D34S N/m ill 2<-C 
12.'0 V_ Ca.) SpectIIc Grmty: 4 5 
12.11 _ 01 SpecIIIo _ 01 V_ (Geo~ 

1,11S 
12.12 ~ _ of V-'>don: 

103 BluItt _ 67.2 cal/g _ 

2.4 X 10' J/kg ~ 

12." _oI~NOI_ 
12.14 _ 01 D.~ ... po.llIoo. Not __ 

12.'5 _oI_NOI~ 
12.11 _ 01 , ... ,,, ............ Nol_ 
,2.2Ii _oI_Dotanol_ , ...... ~ v..au.: er.t. not ~ 

'127 
Roid V __ 2.5 polo 

NOTES 
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--

Tel 

,-
12.17 

SATURATED LIQUID DENSITY 

Temperature Pounds per cubtc 
(degrees F) foot 

-
0 94.669 
5 94.410 

10 94.150 
15 93.889 
20 93.629 
25 93.370 
30 93.110 
35 92.849 
40 92.589 
45 92.330 
50 92.070 
55 91.809 
60 91.549 
65 91.290 
70 91.030 
75 90.770 
80 90.509 
85 90.250 
90 89.990 
95 89.730 

100 89.469 
105 89.209 
110 88.950 
115 88.690 
120 88.429 
125 88.169 

12.21 
SOWBIUTY IN WATER 

Temperature 
(degrees F) 

77.02 
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Pounds per 100 
pounds of water 

.110 

TRICHLOROETHYLENE 

12.18 12.19 12.20 
LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCTIVITY LIQUID VISCOSITY 

Temperature British thermal unit Temperature Bnbsh thermal Temperature unit-Inch per hour- Centrpolse (degrees F) per pound-F (degrees F) square foot-F (degrees F) 

0 .220 N 15 .800 
10 .221 0 20 .775 
20 .223 T 25 .750 
30 .225 30 .727 
40 .226 P 35 .705 
50 .228 E 40 .684 
60 .230 R 45 .664 
70 .231 T 50 .645 
80 .233 

, 
I 55 .627 

90 .235 N 60 .610 
100 .236 E 65 .593 
110 .238 N 70 .577 
120 .240 T 75 .562 
130 .241 80 .548 
140 .243 85 .534 
150 .245 90 .521 
160 .246 95 .508 
170 .248 100 496 

105 .485 
110 474 
115 463 
120 453 

12.22 12.23 12.24 
SATURATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperature Pounds per square Temperature Pounds per cubiC Temperature Britrsh thermal unit 
(degrees F) Inch (degrees F) foot (degrees F) per pound-F 

40 .508 40 .01245 0 .136 
50 .678 50 .01628 25 .139 
60 .894 60 .02105 50 .143 
70 1.166 70 .02695 75 .146 
80 1.507 80 .03418 100 .149 
90 1.929 90 .04296 125 .152 

100 2.448 100 .05354 150 .155 
110 3.081 110 .06619 175 .157 
120 3.846 120 .08120 200 .160 
130 4.765 130 .09891 225 .162 
140 5.862 140 .11960 250 .165 
150 7.163 150 .14380 275 .167 
160 8.695 160 .17180 300 .169 
170 10.490 170 .20390 325 .172 
180 12.580 180 .24080 350 .174 
190 15.010 190 .28280 375 .176 
200 17.810 200 .33040 400 .177 
210 21.020 210 .38420 425 .179 

450 .181 
475 .182 
500 .184 
525 .185 
550 .186 
575 .187 
600 .188 
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5.0 SITE CONTROL 

5.1 ZONATION. The general zonation protocols that should be employed at 
hazardous waste sites are described in Attachment C. The site-specific zonation 
that will be used for this project is described as follows. The immediate work 
area will be considered the exclusion zone (EZ) with the appropriate demarcation, 
an area for decontamination will be considered the contamination reduction zone 
(CRZ) , and all other areas will be considered the support zone. All personnel 
will be required to sign in before entering the site. 

5.2 COMMUNICATIONS. When radio communication is not used, the following air horn 
signals will be employed in the following manner: 

HELP three short blasts 

EVACUATION three long blasts 

ALL CLEAR alternating long and 
short blasts 

( ) 

) 

( . ) 

5.3 WORK PRACTICES. General work practices to be used during field operations 
are described in Attachment D. 

Scm Inv S2 
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6.0 DECONTAMINATION AND DISPOSAL 

All personnel and/or equipment leaving contaminated areas of the site will be 
subject to decontamination, which will take place in the contamination reduction 
zone. 

6.1 PERSONNEL DECONTAMINATION. The decontamination procedures described below 
will be followed by all personnel leaving the site. Under no circumstances 
(except emergency evacuation) will personnel be allowed to leave the site prior 
to decontamination. 

Disposable items (i. e. , TyvekTM coveralls, inner gloves, and latex overboots) will 
be changed on a daily basis unless there is reason to change sooner (e.g., if 
leaving the exclusion zone). If Level C protection is required, respirator 
cartridges will be changed daily, unless more frequent changes are deemed 
appropriate. 

If used, respirators will be decontaminated daily and taken from the drop area, 
the masks will be disassembled, the cartridges discarded, and all other parts 
placed in a cleansing solution. After an appropriate time in the solution, the 
parts will be removed and rinsed with tap water. Old cartridges will be discarded 
in the contaminated trash container for disposal. In the morning, respirators will 
be reassembled and new cartridges installed. 

Generalized procedures for removal of protective clothing are as follows. 

1. Drop tools, monitors, samples, and trash at designated drop stations. 

2. Remove gross contamination from outer boots and gloves with deconta
mination solution and water and rinse with water. 

3. Remove tape from outer boots and remove boots, discard tape and boots 
in disposal container (if disposable outer boots are used). 

4. Remove tape from outer gloves and remove gloves, discard tape and 
gloves in disposal container. 

5. If the worker has left the exclusion zone to change the air tank on 
the self-contained breathing apparatus (SCBA) or the canister on the 
air-purifying respirator, this will be the last step in the deconta
mination procedure. The tank or cartridge should be exchanged, new 
outer gloves and boot covers donned (if disposable overboots are 
being used), and the joints taped. The worker then returns to duty. 

6. Remove outer garments and discard in disposal container. 

7. Remove respirator, if used, and place or hang in the designated area. 

8. Remove inner gloves and discard in disposal container. 

Disposable materials such as gloves, TyvekTM, and latex overboots will be placed 
in plastic bags and disposed in the appropriate manner. 

Scrn_lnv.S2 
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6.1.1 Small Equipment Decontamination Small equipment will be protected from 
contamination as much as possible by draping, masking, or otherwise covering the 
instruments with plastic (to the extent feasible, without hindering operation of 
the unit). For example, the PID can be placed in a clear plastic bag to allow 
for reading the scale and operating the knobs. The PID can be partially wrapped, 
keeping the sensor tip and discharge port clear. 

The contaminated equipment will be taken from the drop area and the protective 
coverings will be removed and disposed in appropriate containers. Any dirt or 
obvious contamination will be brushed or wiped with a disposable paper wipe. The 
units can then be wiped off with damp disposable wipes and dried. The units will 
be checked, standardized, and recharged as necessary for the next day's operation 
and then prepared with new protective coverings. 

6.1.2 Heavy Equipment Decontamination Drilling rigs and direct push equipment 
may become contaminated during investigative activities. They will be cleaned 
with high-pressure water or steam, followed by a soap and water wash and rinse. 
Loose material will be removed with a brush. The person performing this activity 
will usually be dressed at least at the level of protection used during the 
personnel and monitoring equipment decontamination. 

6.2 COLLECTION AND DISPOSAL OF DECONTAMINATED PRODUCTS. Refer to Section 4.6 
in the workplan for procedures related to control and disposal of decontamination 
products. 
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7.0 EMERGENCY AND CONTINGENCY PLAN 

This chapter identifies emergency and contingency planning that has been 
undertaken for operations at this site. Most sections of the HASP provide 
information that would be used under emergency conditions. General emergency 
planning information is addressed in Attachment F. The following sections present 
site-specific emergency and contingency planning information. 

7.1 PERSONNEL ROLES I LINES OF AUTHORITY I AND COMMUNICATION. The site HSO or the 
health and safety designee is the primary authority for directing operations at 
the site under emergency conditions. All communications both on and off the site 
will be directed through the HSO or designee. 

7.2 EVACUATION. In the event site evacuation is deemed necessary, all personnel 
will evacuate the site in an upwind direction if a clear roadway is available. 
Otherwise, the site will be evacuated by the nearest clear roadway. 

7.3 EMERGENCY MEDICAL TREATMENT AND FIRST AID. Any personnel injured onsite will 
be rendered first aid as appropriate and transported to competent medical 
facilities for further examination and/or treatment. The preferred method of 
transport would be through professional emergency transportation means; however, 
when this is not readily available or would result in excessive delay, other 
transport will be authorized. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 
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8.0 ADMINISTRATION 

8.1 PERSONNEL AUTHORIZED DOWNRANGE. Personnel authorized to participate in 
downrange activities at this site have been reviewed and certified for site 
operations by the TOM and the HSM. Certification involves the completion of 
appropriate training, a medical examination, and a review of this site-specific 
HASP. All persons entering the site must use the buddy system and check in with 
the Site Manager and/or HSO before going downrange. 

CERTIFIED PERSONNEL: 

* FIRST-AID-TRAINED 
+ CPR-TRAINED 
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8.2 HEALTH AND SAFETY PLAN APPROVALS. By their signatures, the undersigned 
certify that this HASP will be used for the protection of the health and safety 
of all persons entering this site. 

Scrn_lnv S2 
FGB 1094 

Health and Safety Officer 

Task Order Manager 

Health and Safety Manager 

Date 

Date 

Date 
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information in the HASP. 
requirements of the HASP. 

FINAL DRAFT 

I have read and reviewed the health and safety 
I understand the information and will comply with the 

SITE/PROJECT: Site 2 Screening Investigation, NSB Kings Bay 
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8.4 MEDICAL DATA SHEET. This Medical Data Sheet will be completed by all onsite 
personnel and will be kept in the support zone during site operations. 'It is not 
a substitute for the Medical Surveillance Program requirements consistent with 
CFR 1910.120. This data sheet will accompany any personnel when medical 
assistance or transport to hospital facilities is required. 

Project: 

Name: 

Address: 

Horne Telephone : ~A~r~e:..:::a::........::C::..::o::..::d:::!e==--:(I....-_-'-) _____ _ 

Age: Height: Weight: 

In case of emergency, contact: 

Address: 

Telephone: Area Code ( ) 

Do you wear contact lenses? Yes ( ) No ( ) 

Allergies: 

List medication(s) taken regularly: 

Particular sensitivities: 

Previous/current medical conditions or exposures to hazardous chemicals: __ _ 

Name of Personal Physician: 

Telephone: Area Code ( ) 
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8.5 EMERGENCY TELEPHONE NUMBERS. 

Base Security . 

Rescue Service 

Primary Hospital (Gillman Hospital) 

Alternate Hospital (Brunswick Hospital) 

Base Fire Department 

Offsite Emergency Services 

Poison Control Center . . 

National Response Center 

Regional USEPA Emergency Response 

Site HSO: 

Field Operations Leader: 

Task Order Manager: 

Contractor HSM: 

Environmental Coordinator: 

Scrn_lnv.S2 
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Mike Anderson 

8-41 

(912) 673-4444 

(912) 673-3333 

(912) 882-4227 

(912) 264-7000 

(912) 673-3333 

(912) 673-3333 

(800) 962-1253 

(800) 424-8802 

(800) 414-8802 

. . . . (912) 673-4620 
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8.6 ROUTES TO EMERGENCY MEDICAL FACILITIES. 
assistance for the site is: 

Gillman Hospital 
805 Dillworth Street 
St. Marys, Georgia 31558 

DIRECTIONS TO PRIMARY: 

The primary source of medical 

From Jackson Gate, Stimson Gate, or Franklin Gate (all on Spur 40), travel south 
to intersection with Highway 40 (also known as Osborne Street). Turn left (south) 
on Highway 40, travel about 3 miles on Highway 40, take a right (west) on 
Dillworth Street, travel two blocks, to your right is the hospital. 

The alternate source of medical assistance for the site is: 

Brunswick Hospital 
3100 Kemble Avenue 
Parkwood, Georgia 31520 

DIRECTIONS TO ALTERNATE: 

Exit NSB via Stimson Gate, Franklin Gate, or Jack~on Gate. Turn left (south) on 
Spur 40, travel about 5 miles on Spur 40, take a right on Highway 40 west, 
continue on Highway 40 west for another 5 miles. Take interstate 95 north, travel 
about 30 miles, exit on Highway 17, continue north, take a left on Parkwood Drive, 
travel 10 blocks on Parkwood Drive. 
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A.l PERSONAL PROTECTION LEVEL DETERMINATION. The level of personal protective 
equipment required will be determined by the type and levels of waste or spill 
material present at the site where proj ect personnel may be exposed. In 
situations where the types of waste or spill material onsite are unknown, the 
hazards are not clearly established, or the situation changes during onsite 
activities, the HSO must make a reasonable determination of the level of 
protection that will ensure the safety of investigators and response personnel 
until potential hazards have been determined through monitoring, sampling, 
informational assessment, laboratory analyses, or other reliable methods. Once 
the hazards have been determined, protective levels commensurate with the hazards 
will be used. Protection requirements will be evaluated on a continuous basis 
to reflect new information as it is acquired. 

A.2 LEVELS OF PROTECTION. The following subsections describe the basic 
composition of the generally recognized protective ensembles to be used for site 
operations. Specific components for any level of protection will be selected 
based on hazard assessment; additional elements will be added as necessary. 
Disposable protective clothing, gloves, and other equipment, exclusive of 
respirators, should be used when feasible to minimize risks during decontamination 
and possible cross-contamination during sample handling. 

A.2.l Level A Level A protection provides the highest level of protection for 
skin, eyes, and the respiratory system. It is appropriate for conditions where 
there are potential or actual high concentrations of atmospheric vapors, gases, 
or particulates. Level A should be used if site operations or work functions 
involve a high potential for splash, immersion, or exposure to unexpected vapors, 
gases, or particulates of materials that are harmful to the skin or capable of 
being absorbed through the intact skin. Level A is used primarily for emergency 
situations or when the following conditions exist: (1) vapors or mists of strong 
acids, (2) known or probable immediately dangerous to life and health (IDLH) 
atmospheres with dermally active compounds, (3) high atmospheric concentrations 
of compounds that can be absorbed through the skin, and (4) operations that must 
be conducted in a confined, poorly ventilated area, where conditions requiring 
Level A have not yet been eliminated. The fully encapsulating suit and the 
pressure-demand SCBA or hoseline respirator are the key elements in Level A 
personal protective equipment. 

Level A equipment includes the following items: 

Scm_lnv.S2 
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SCBA (pressure demand) Q£ supplied air respirator (pressure demand 
with escape mask); 

total encapsulating suit; 

coveralls (optional); 

long underwear; 

gloves (outer, chemical-resistant); 

gloves (inner, chemical-resistant); 

boots (chemical-resistant, steel-toed, steel shank); 
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hard hat (optional); 

disposable protective suit, gloves, and boots (to be worn over or 
under encapsulating suit); and 

two-way radios. 

A.2.2 Level B Level B protection should be used when the type and atmospheric 
concentration of substances have been identified and require a high level of 
respiratory protection; however, the atmospheric contaminant, splashing liquid, 
or other direct contact will not adversely affect or be absorbed through any 
exposed skin. This includes atmospheres with IDLH concentrations of specific 
substances that do not (1) represent a severe skin hazard or (2) meet the criteria 
for use of air-purifying respirators. Level B has the same respiratory protection 
criteria as Level A; however, dermal exposure is not as severe. 

Level B equipment includes the following items: 

SCBA (pressure demand) or supplied air respirator (pressure demand 
with escape SCBA) , 

hooded chemical-resistant clothing (coated Tyvek) , 

coveralls (optional), 

gloves (outer, chemical-resistant), 

gloves (inner, chemical-resistant), 

boots (chemical-resistant, steel-toed, steel shank), 

boot covers (chemical-resistant) (optional), 

hard hat (optional), 

two-way radio (to be worn under outside protective clothing), and 

face shield (optional). 

A.2.3 Level C Level C protection should be used when the atmospheric 
contaminant, liquid splashes, or other direct contact will not adversely affect 
or be absorbed through any exposed skin. In addition, the types of air 
contaminants must have been identified, concentration measured, and an air
purifying respirator must be available that can remove the contaminants. An air
purifying respirator can only be used if the oxygen content in the air is at least 
19.5 percent, the contaminant has adequate warning properties (e.g., odor, taste, 
and irritating effect thresholds within two times the Threshold Limit Value), the 
concentration of the contaminant does not exceed the IDLH, and the worker has been 
fit-tested. Level C has the same splash protection as Level B; however, cartridge 
respirators are used instead of SCBAs. 

Level C equipment includes the following items: 
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full-face respirator (cartridge), 
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hooded chemical-resistant clothing (coated Tyvek) , 
coveralls (optional), 
gloves (inner, chemical-resistant), 
gloves (outer, chemical-resistant), 
boots (chemical-resistant, steel-toed, steel shank), 
boot covers (chemical-resistant) (optional), 
hard hat (optional), 
escape mask (optional), 
two-way radios (worn under outside protective clothing), and 
face shield (optional). 

A.2.4 Level D Level D is a work uniform affording minimal protection and is used 
for nuisance contaminants only. Level D protection should only be used when the 
atmosphere contains no known hazard, when all potential airborne contaminants can 
be monitored for, and when work functions preclude splash, immersion, or the 
potential for unexpected inhalation or contact with hazardous levels of any 
chemical. 

Level D equipment includes the following items: 
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coveralls, 
gloves (optional), 
boots (chemical-resistant, steel-toed, steel shank), 
boot covers (chemical-resistant) (optional), 
safety glasses or chemical splash goggles (optional), 
hard hat (optional), 
escape mask (optional), and 
face shield (optional). 

Note: Modified Level D is Level D with chemical protective clothing, i.e., 
Tyvek. 
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The work environment will be monitored to ensure that IDLH or other dangerous 
conditions are identified. At a minimum, monitoring will include evaluations for 
combustible atmospheres, oxygen-deficient environments, hazardous concentrations 
of airborne contaminants, and radioactivity. 

B. 1 AIR SAMPLING: EQUIPMENT, CALIBRATION, AND MAINTENANCE. To the extent 
feasible, the presence of airborne contaminants will be evaluated through the use 
of direct-reading instrumentation. Information gathered will be used to ensure 
the adequacy of the levels of protection being used at the site, and may be used 
as the basis for upgrading or downgrading levels of protection at the discretion 
of the site HSO. 

B .1.1 Combustible Gas and Oxygen Meter This meter monitors for combustible gases 
and oxygen. It can be used to determine (1) if an area contains concentrations 
of combustible gases with readings in percentage of the lower explosive limit 
(LEL); and (2) the percentage of oxygen. This equipment will be calibrated in 
accordance with the manufacturer's instructions. 

This instrument also is calibrated to methane and monitors combustible gases in 
the percentage of the lower explosive limit. It will be calibrated in accordance 
with the manufacturer's instructions. 

B.1.2 Photovac Organic Vapor Analyzer 10S50 The organic vapor analyzer (OVA) 
is a total organic vapor analyzer capable of detecting volatile organic compounds 
(VOCs) that can be ionized by ultraviolet (UV) light. Model 10S50 is commonly 
used onsite to estimate the presence of VOCs for purposes of crew protection, well 
screen placement, and selection of samples for further analyses. The principle 
of operation is twofold: (1) the ambient temperature gas chromatograph, which 
breaks down mixtures of VOCs into individual components identified by retention 
time; and (2) detection accomplished by ionization in UV light. The charged 
component then moves to an electrode which, in turn, results in a meter deflection 
proportional to the concentration of the contaminant. This instrument does not 
read out directly in ppm unless calibrated against the material being measured; 
therefore, results must be interpreted conservatively and with care. Calibration 
and maintenance will be performed in accordance with the manufacturer's 
instructions. 

B.1.3 HNU IS101 and Photovac TIP Photoionization Detector Like the OVA, the 
photoionization detector (PID) operates on the basis of ionization of the 
contaminant, which results in a meter deflection proportional to the concentration 
of the contaminant. In the PID, ionization is caused by a UV light source. The 
strength of the UV, measured in electron volts (eV) , determines which contaminants 
can be ionized. The HNU can use three different-strength UV sources, including 
9.6,10.2, and 11.7 eV; only the 10.2- and 11.7-eV probes are currently available 
for field use. The TIP operates using a UV light source of 10.6 eV. Calibration 
and maintenance will be performed in accordance with the manufacturer's 
instructions. 

B .1. 4 Detector Tubes (MSA and Draeger) A colorimetric detector tube is a direct
reading instrument consisting of a glass tube impregnated with an indicating 
chemical, which is connected to a piston cylinder or bellows-type pump. A known 
volume of air is drawn through the glass tube. The contaminant in the air reacts 
with the indicator chemical, producing a stain the length of which is proportional 
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to the contaminant's concentration. Care must be taken when using the detector 
tubes because reliability of the results depends on the proper pump calibration, 
the degree of stability of the reacting chemical, and the ambient temperature. 
Interfering gases or vapors can also positively or negatively affect measured 
results. Calibration and maintenance will be performed in accordance with the 
manufacturer's instructions. 
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The site itself will normally be divided into three zones: (1) the majority of 
the work area, considered the exclusion zone; (2) limited areas serving as the 
support zone; and (3) an area for decontamination called the contamination 
reduction zone (CRZ). 

C.1 EXCLUSION ZONE. The exclusion zone isolates the area of contaminant 
generation and restricts (to the extent possible) the spread of contamination from 
active areas of the site to support areas and offsite locations. The exclusion 
zone is demarcated by the "hot line" (i.e., a tape line or physical barrier). 
Personnel entering the exclusion zone must (1) enter through the CRZ, (2) wear 
the prescribed level of protection, and (3) be otherwise authorized to enter the 
exclusion zone. Any personnel, equipment, or materials exiting the exclusion zone 
will be considered contaminated. Personnel will be subject to decontamination. 
Equipment and materials will either be subj ect to decontamination or containerized 
in uncontaminated devices. 

Within the exclusion zone, specific locations or restricted areas (clearly marked 
or identified) will be established (as necessary) for particular locations or 
around specific site operations. In the case of well drilling or excavation 
operations, a restricted area will be established that includes a minimum 30- foot
radius from the drill rig or excavation operation. Other restricted areas may 
include drum areas, active site areas, sources of combustible gases or air 
contaminants, or other dangerous areas as they are identified. Access for 
emergency services to areas of specific site operations will be established. 

C.2 CONTAMINATION REDUCTION ZONE. Moving out from the exclusion zone, starting 
at the hot line and continuing to the contamination control line, is the CRZ. 
The CRZ is a transition zone between contaminated and uncontaminated areas of the 
site. When "hot" or contaminated personnel, equipment, or materials cross the 
hot line, they are assumed to be as hot or contaminated as they are going to be 
from site operations. Being subj ected to the decontamination process, they become 
less contaminated; when they reach the contamination control line, they are 
cleaned and can exit the CRZ without spreading contamination. 

Within the CRZ is the contamination reduction corridor, where materials necessary 
for full personnel and portable equipment decontamination are kept. A separate 
facility will be established for heavy equipment decontamination. In addition, 
certain safety equipment (e. g. , emergency eye wash, fire extinguisher, stretcher, 
and first aid kit) are staged in this zone. 

C.3 SUPPORT ZONE. The support zone is the outermost zone of the site, separated 
from the CRZ by the contamination control line. It is considered a clean area. 
Movement of personnel and materials from the support zone into the CRZ is 
generally unrestricted, except as required through access points controlled for 
administrative purposes. However, only uncontaminated and/or decontaminated 
personnel or materials may enter the support zone from the CRZ. 

The support zone contains the necessary support facilities (including personal 
hygiene facilities) for site operations. It also serves as the communications 
center and source of emergency assistance for operations in the exclusion zone 
and CRZ. A log of all persons entering the site will be maintained by the HSO, 
the field operations leader, or the site designee. 
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WORK PRACTICES 
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D.l GENERAL. Workers will be expected to adhere to the established safe work 
practices for their respective specialties (e.g., drilling, laboratory analysis, 
and construction). The need to exercise caution in the performance of specific 
work tasks is made more acute due to (1) weather conditions, (2) restricted 
mobility and reduced peripheral vision caused by the protective gear itself, 
(3) need for maintaining integrity of the protective gear, and (4) increased 
difficulty in communicating. caused by respirators. Work at the site will be 
conducted according to established protocol and guidelines for the safety and 
health of all involved. Among the most important of these principles for working 
at a hazardous waste site are the following. 
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In any unknown situation, always assume the worst conditions and plan 
responses accordingly. 

Use the buddy system. Under no conditions will any person be 
permitted to enter the exclusion zone alone. Establish and maintain 
communications. In addition to radio communications, it is advisable 
to develop a set of hand signals because conditions may greatly 
impair verbal communications. 

Because no personal protective equipment is 100 percent effective, 
all personnel must minimize contact with excavated or contaminated 
materials. Plan work areas, decontamination areas, and procedures 
accordingly. Do not place equipment or drums on the ground. Do not 
sit on drums or other materials. Do not sit or kneel on the ground 
in the exclusion zone or CRZ. Avoid standing in or walking through 
puddles or stained soil. 

Disposable items will be used, when possible, to m~n~m~ze risks 
during decontamination and possible cross-contamination during 
sample-handling. 

Smoking, eating, or drinking in the work area and before decon
tamination will not be allowed. Oral ingestion of contaminants is 
a likely means of introducing toxic substances into the body. 

Avoid heat and other work stresses related to wearing protective 
gear. Work breaks should be planned to prevent stress-related 
accidents or fatigue. 

Maintain monitoring systems. Conditions can change quickly if 
subsurface areas of contamination are penetrated. 

Conflicting situations that may arise concerning safety requirements 
and working conditions must be addressed and resolved rapidly by the 
HSO to avoid any motivation or pressure to circumvent established 
safety policy. 

To the extent feasible, handling of contaminated materials should be 
done in a remote area, particularly when drummed or other container
ized hazardous waste materials are found onsite. Every effort should 
be made to identify the contents of containers found onsite before 
they are subject to material-handling applications. 
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Personnel must be observant of not only their own immediate 
surroundings but also that of others. Everyone will be working under 
constraints; therefore, a team effort is needed to notice and warn 
of impending dangerous situations. Extra precautions are necessary 
when working near heavy equipment while using personnel protective 
gear because vision, hearing, and communication can be restricted. 

Contact lenses are not allowed to be worn onsite; if corrosive or 
lachrymose substances enter the eyes, proper flushing is impeded. 

All facial hair that interferes with the face piece fit must be 
removed before donning a respirator at all sites requiring Level C 
or Level B protection. 

Rigorous contingency planning and dissemination of plans to all 
personnel minimizes the impact of rapidly changing safety protocols 
in response to changing site conditions. 

Personnel must be aware that chemical contaminants 
enhance symptoms of other illnesses or intoxication. 
use of alcohol or working while ill during field 
assignments. 

may mimic or 
Avoid excess 

investigation 

The site leader, HSO, and sampling personnel will maintain project 
records in a bound notebook (e.g., daily activities, meetings, 
incidents, and data). Notebooks will remain onsite for the project 
duration so that replacement personnel may add information, thereby 
maintaining continuity. The notebooks and daily records will become 
part of the permanent project file. 

D.2 SITE ENTRY PROCEDURES. In most cases, field teams are not the first onsite 
investigators. Considerable knowledge of site history and current status allows 
preparation of a HASP with reasonable assurance that personnel are adequately 
protected. In the event that sufficient site information is not available to 
perform a summary risk assessment and assign the appropriate level of personal 
protective equipment, the following procedures should be followed. It must be 
understood that verification of the level of contamination (even with background 
information) will always require some of the following steps. 
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1. Recognize that presence onsite implies a perceived contamination 
potential by the client. 

2. Assume that the site is contaminated and conduct a site safety 
reconnaissance, consisting of the following activities: 

Establish a CRZ (decontamination area). 

Survey the site at the highest level of protection practicable, 
beginning with a perimeter survey and gradually covering all 
areas of proposed activity with the following (as appropriate) : 

HNU PID or equivalent, 
OVA, 
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radiation survey meter, 
personal air sampling pumps, 
chemically reactive indicator tubes, 
oxygen-deficiency meter, and 
explosive mixture meter. 

Establish a "hot zone." 

Review data, assess risk, and select the appropriate level of 
protection. 

Prepare a summary site HASP and document all data acquired. 
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TEMPERATURE EXTREMES 
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E.l HEAT STRESS. Due to the increase in ambient air temperatures and the effects 
of protective outer wear decreasing body ventilation, there is increased potential 
for injury, specifically heat casualties. Site personnel will be instructed in 
the identification of a heat stress victim, the first-aid treatment procedures 
for the victim, and the prevention of heat stress casualties. 

E.l.l Identification and Treatment 

E.l.l.l Heat Exhaustion 

Symptoms. Heat exhaustion usually begins with muscular weakness, dizziness, 
nausea, and a staggering gait. Vomiting is frequent. The bowels may move 
involuntarily. The victim is very pale, the skin is clammy, and he or she may 
perspire profusely. The pulse is weak and fast; breathing is shallow. The victim 
may faint unless he or she lies down. This may pass; however, sometimes it 
persists and, while heat exhaustion is generally not considered life threatening, 
death could occur. 

First Aid. Immediately remove the victim to the CRZ in a shady or cool area with 
good air circulation. Remove all protective outer wear. Call a physician. Treat 
the victim for shock (i.e., have the victim lie down, raise the feet 6 to 
12 inches, and maintain body temperature but loosen all clothing). If the victim 
is conscious, it may be helpful to give sips of water. Transport the victim to 
a medical facility. 

E.l.l.2 Heat Stroke 

Symptoms. This is the most serious of heat casualties because the body 
excessively overheats. Body temperatures often are between 107 and 110 degrees 
Fahrenheit (OF). The victim will have a red face and will not be sweating. First 
there is often pain in the head, dizziness, nausea, oppression, and dryness of 
the skin and mouth. Unconsciousness follows quickly and death is imminent if 
exposure continues. The attack will usually occur suddenly. Heat stroke is 
always serious. 

First Aid. Immediately evacuate the victim to a cool and shady area in the CRZ. 
Remove all protective outer wear and all personal clothing. Lay the victim on 
his or her back with the head and shoulders slightly elevated. It is imperative 
that the body temperature be lowered immediately. This can be accomplished by 
applying cold wet towels or ice bags to the head and groin. Sponge off the bare 
skin with cool water or rubbing alcohol, if available, or even place the victim 
in a tub of cool water. The main objective is to cool without chilling. Do not 
give stimulants. Transport the victim to a medical facility as soon as possible. 

E.l.2 Prevention of Heat Stress One of the major causes of heat casualties is 
the depletion of body fluids and salts through sweating. Fluids should be 
maintained in the support zone. Salts can be replaced by either a 0.1 percent 
salt solution, more heavily salted foods, or commercial mixes such as GatoradeN

. 

The commercial mixes are advised for personnel on low-sodium diets. 

During warm weather, a work schedule will be established that allows most work 
to be conducted during the morning hours, before ambient air temperatur~ levels 
reach highs. 
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A work/rest schedule will be implemented for personnel required to wear Level B 
or C protection (i.e., an impervious outer garment) with sufficient time allowed 
for personnel to "cool down" (this may require working in shifts). Two hours is 
the maximum time between breaks at Level B or C,' regardless of temperature. At 
elevated temperatures, breaks should be scheduled as follows: 

Maximum Time Between 
Ambient Temperatures Cool Down Breaks 
(degrees Fahrenheit) (hours) 

Above 90 lot; 

85 to 90 Yz 

80 to 85 1 

70 to 80 lYz 

E .1.3 Heat Stress Monitoring Monitoring of personnel wearing impervious clothing 
should commence when the ambient temperature reaches 70 of, with increased 
frequency if ambient temperature increases or as slow recovery rates are 
indicated. When temperatures exceed 85 of, workers should be monitored for heat 
stress after every work period. As a screening mechanism of the body's 
recuperative ability to excess heat, one or more of the following techniques 
should be used. 

1. Measure the heart rate (HR) for 30 seconds by radial pulse, as early in the 
resting period as possible. At the beginning of the rest period, the HR 
should not exceed 110 beats per minute. If the HR is higher, the next work 
period should be shortened by 10 minutes (or 33 percent), with the length 
of the rest period staying the same. If the pulse rate is still above 
110 beats per minute at the beginning of the next rest period, the following 
work cycle should again be shortened by 33 percent. 

2. Measure oral body temperature with a clinical thermometer, as early as 
possible in the resting period. At the beginning of the rest period, oral 
temperature (OT) should not exceed 99 of. If OT exceeds 99 of, the next 
work period should be shortened by 10 minutes (or 33 percent), with the 
length of the rest period staying the same. If the OT again exceeds 99 OF 
at the beginning of the next period, the following work cycle should be 
further shortened by 33 percent. OT should also be measured at the end of 
the rest period to ensure that it has dropped below 99 of. 

3. Maintain good hygienic standards by changing clothes frequently, showering 
daily, and allowing clothing to dry during rest periods. Persons who notice 
skin problems should immediately consult medical personnel. 

E.2 COLD STRESS. Cold weather may often cause problems for personnel working 
outside, even at temperatures above freezing. As temperatures drop below 
freezing, the potential for cold weather injuries increases dramatically, as does 
the potential for equipment failure. Because of the considerable danger to 
personnel, outdoor work should be suspended if the ambient temperature drops below 
o of (-18 degrees Celsius rOC]) or if the windchill factor drops below -29 OF (-34 
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DC). These levels represent guidelines that should be used as an action level 
unless the HSO determines and documents otherwise. Table E-l, which shows 
equivalent temperatures (i.e., windchill) for a range of ambient conditions, 
should also be referred. 

Snow and ice increase the risks to personnel and operations through reduced 
visibility, increased potential for falling injuries, reduced onsite mobility, 
and the increased time required to access the site (or offsite support services). 

In view of these factors, it is critical that the HSO establish site-specific 
safety and operating protocols and that all onsite personnel be made aware of the 
risks. 

E.2.1 Local Cold Injuries Local cold injuries affect specific areas of the body 
(e.g., fingers, ears, or toes), including the more commonly recognized injuries 
described in the following subsections. 

E.2.l.1 Chilblains Chilblains is a chronic condition affecting the skin and 
peripheral capillary circulation resulting from prolonged exposure of the bare 
skin (primarily in the extremities) to temperatures at or below 60 DF. The best 
method of preventing and treating chilblains is to cover and protect the skin, 
thereby avoiding prolonged exposure to the cold. 

E.2.1.2 Frostbite Frostbite is freezing of the hands, feet, ears, and exposed 
parts of the face as a result of exposure to very low temperatures. Frostbite 
occurs when ice crystals form in the fluid in cells of the skin and tissue. As 
long as blood circulation remains good, frostbite will not occur. 

There are three stages of frostbite: incipient frost bite (frostnip), superficial 
frostbite, and deep frostbite. The classification depends on severity and can 
range from incipient frostbite (frostnip) which affects the skin, to superficial 
frostbite which involves the skin and the tissues immediately beneath it, and to 
deep frostbite which is much more serious with damage that may affect deeper 
tissue and even bone. 

Symptoms. Symptoms for each of the three stages of frostbite are described as 
follows. 

5crn_lnv 52 
FGB 1094 8-60 



5cm_lnv 52 
FGB 1094 

FINAL DRAFT 

Table E-1 
Cooling Power of Wind on Exposed Fiesh Expressed as an Equivalent Temperature 

(under Calm Conditions) 

Appendix B, Health and Safety Plan 
Screening Investigation Workplan for Site 2 

Naval Submarine Base Kings Bay 
Kings Bay, Georgia 

Actual Temperature Reading (oF) 

Estimated Wind Speed 
50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

(mph) 

Equivalent Chill Temperature (oF) 

Calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60 

5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68 

10 40 28 16 4 -9 -24 -33 -46 -58 -70 -83 -95 

15 36 22 9 -5 -18 -32 -45 -58 -72 -85 -99 -112 

20 32 18 4 -10 -25 -39 -53 -67 -82 -96 -110 -121 

25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133 

30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140 

35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145 

40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148 

(Wind speeds greater LITTLE DANGER INCREASING DANGER GREATER DANGER 
than 40 mph have little In less than an hour with Danger from freezing of Flesh may freeze within 
additional effect.) dry skin. Maximum dan- exposed flesh within 1 30 seconds. 

ger of false sense of se- minute. 
curity. 

Trenchfoot and immersion foot may occur at any point on this chart. 

Source' Developed by U.S. Army Research Institute of Environmental Medicine, Natick, Massachusetts. 

Notes: mph = miles per hour. 
OF = degrees Fahrenheit. 
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Frostnip. Skin first turns red and then later becomes pale or waxy 
white. There may be tingling, stinging, aching, an uncomfortable 
sensation of coldness or numbness, or no noticeable symptoms. 

Superficial Frostbite. The skin turns white or gray-white and is 
waxy in appearance. It is firm to touch (i.e., does not move easily) 
and the tissue beneath the skin is soft and resilient. There is a 
lack of sensation in the area. 

Deep Frostbite. The tissue is pale, cold, and solid with possible 
blisters and swelling. The hands and feet are especially susceptible 
to deep frostbite. 

Emergency Treatment of Frostbite. Frostnip is easily treated in the field by the 
application of body heat, which should be applied before the affected area becomes 
numb. If frostnip affects your fingers and hands, place them against the skin 
of your chest or in your armpits. To warm your face, hold a mitten or scarf over 
the lower part of your face and breathe into it. Thaw frozen spots immediately. 
Do not rub affected areas. 

Superficial frostbite usually responds to the application of body heat, as 
described previously. If the skin does not respond to body heat or if it 
resembles the early stages of deep frostbite, follow the emergency treatments 
listed in the following paragraphs. DO NOT rub affected areas. 

For deep frostbite, if possible, the injured person should be taken to a heated 
shelter to avoid further frostbite. If it can be done without the danger of 
further frostbite, remove all constricting items (e.g., boots, gloves, and socks) 
from the injured area. RAPID REWARMING WILL MINIMIZE TISSUE LOSS. If possible, 
warm the extremities in a carefully controlled water bath (104 to 106 OF) until 
tips of the fingers or toes turn pink and feeling is restored. If a water bath 
is not available, either apply wet packs (100 to 112 OF) to the person's body, 
or gently wrap frostbitten area in blankets or some other warm material. 

DO NOT attempt to thaw the affected parts by exercising them or heating them in 
front of an open fire, heat lamp, radiator, or stove. The person could receive 
a heat injury as a result of sensation loss. 

DO NOT use snow to thaw frostbite. DO NOT rub, massage, or use pressure on the 
affected areas. Keep the frostbitten parts elevated if possible. Watch to see 
if CPR is necessary. Give the victim warm drinks such as tea, coffee, or soup. 
DO NOT GIVE ALCOHOLIC BEVERAGES. Have the victim exercise fingers or toes as soon 
as possible, but only after they are warmed. DO NOT allow a person with 
frostbitten feet to walk; walking may cause additional damage. 

Medical Treatment of Frostbite. 
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Frostnip. Usually does not require medical care. 

Superficial Frostbite. Blisters may require medical care. 

Deep Frostbite. EARLY MEDICAL TREATMENT IS URGENT! Transport the 
victim to medical care facilities at once. 
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Prevention of Frostbite. It is far easier to prevent or stop frostbite in earlier 
stages than to thaw and take care of badly frozen flesh. To protect the body 
against frostbite, the following precautions should be taken. 

Wear enough clothing to protect against the cold and wind. 

Wear warm gloves and boots. 

Pull a scarf or jacket flap over the lower part of the face or pull 
a hood tightly around the face. 

Occasionally exercise the face, fingers, and toes to keep them warm 
and to detect any areas that may have become numb. 

Crew members should wat~h each other closely, especially the face, 
for signs of frostbite. 

E.2.1.3 Immersion Foot Immersion foot (formerly called trenchfoot) is a cold 
injury resulting from prolonged exposure to near-freezing temperatures when 
standing or walking on wet or swampy ground. 

Symptoms. In the early stages, the feet and toes are pale, cold, numb, and stiff 
and walking is difficult. If preventive action is not taken, the feet will swell 
and ache; in extreme cases, this may result in irreversible damage to the tissues 
of the foot or leg. 

Emergency Treatment of Immersion Foot. Handle feet very gently. DO NOT rub or 
massage. If necessary, clean feet carefully with soap and warm water then dry, 
elevate, and expose to warm but not hot air. 

Prevention of Immersion Foot. Because the early stages of immersion foot are not 
painful, crew members must be constantly on the alert and check feet often when 
working in cold, wet conditions. Keep feet dry by wearing waterproof footgear 
and changing socks frequently because perspiration, trapped inside waterproof 
boots or heavy footgear, can contribute to immersion foot symptoms. Avoid 
standing in wet areas. If feet get wet, dry them as soon as possible, warm them 
with your hands, use foot powder, and change to dry socks. If you cannot change 
wet boots and socks, exercise your feet frequently by wriggling your toes and 
moving your ankles. Never wear tight boots. 

E.2.2 Systemic Cold Injuries Systemic injuries are those that affect the entire 
body system. Severe body cooling, known as systemic hypothermia, can occur at 
temperatures well above freezing. Hypothermia, which can be fatal, is the 
progressive lowering of body temperature accompanied by rapid, progressive mental 
and physical collapse. A large percentage of wilderness deaths are the result 
of hypothermia. 

Hypothermia is caused by exposure to cold and is aggravated by moisture, cold 
winds, fatigue, hunger, inadequate clothing or shel ter, and excessive perspiration 
from strenuous exercise followed by too rapid cooling. 

Hypothermia often occurs between temperatures of 30 to 50 of, which most people 
believe are not dangerous. Crew memb~rs should be alert for symptoms of 
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hypothermia, especially when temperatures are dropping rapidly or when they must 
work in rain, snow, or ice. 

Hypothermia may occur on land or following submersion in even moderately cold 
water (i.e., 65 of or lower). On land, hypothermia may take a full day or more 
of exposure to develop; however, if the conditions are extremely severe, death 
may occur within a few hours of initial symptoms. 

In cold water, death may seem to be from drowning; in reality, it is usually the 
result of hypothermia. In water, skin and nearby tissues chill very fast (in 10 
to 15 minutes) and the temperature of the heart and brain may drop. When the core 
(i.e., internal body) temperature reaches 90 of, unconsciousness may occur; when 
body temperature drops to 80 of, heart failure is possible. 

E.2.2.l Symptoms In the early stages of hypothermia, the body begins to lose 
heat faster than it can be produced, making an effort to stay warm by shivering. 
When the body can no longer generate enough heat to overcome heat loss and the 
energy reserves of the body become exhausted, body temperature begins to drop. 
This affects the ability of the brain to make judgements and also results in loss 
of muscular control. As the body temperature drops, hypothermia symptoms become 
increasingly severe, as shown in the following table. 

Symptoms Of Hypothermia 

Person is conscious, alert with increased respiration. Shivering 
may become uncontrollable as core temperature nears 95 of. 

Person is conscious but disoriented and apathetic. Shivering is 
present but diminishes as temperature drops. Below 92 of, 
respiratory rate gradually diminishes and pupils being to dilate. 

Person is semiconscious. Shivering is replaced by muscular 
rigidity. Pupils are fully dilated at about 86 of. 

Unconscious; diminished respiration. 

Barely detectable or nondetectable respiration. 

Note: of = degrees Fahrenheit. 

Approximate 
Core Temperature 

(oF) 

Above 95 

95 to 90 

90 to 86 

Below 86 

Below 80 

E.2.2.2 Emergency Treatment of Hypothermia Move hypothermia victim to shelter 
and warmth as rapidly as possible. In very mild cases, dry clothing and shelter 
may be all that is needed. Gently remove all of the victim's wet clothing (so 
energy is not expended by warming and drying wet clothing) and replace it with 
a dry set. Give the person something warm to drink. DO NOT GIVE ALCOHOLIC 
BEVERAGES. 

ALL OTHER HYPOTHERMIA CASES SHOULD BE CONSIDERED MEDICAL EMERGENCIES. PROVIDE 
EXTERNAL HEAT IN ANY WAY POSSIBLE! A warm bath (with the water kept between 105 
and 110 OF) is the most effective way of warming a victim of hypothermia. NEVER 
put an UNCONSCIOUS VICTIM in a bathtub. 

If it is not possible to give the person a warm bath, use one of the following. 
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ALTERNATE METHODS: 

Wrap warm moist towels (or other fabric) around the victim's head, 
neck, sides, and groin. As the packs cool, rewarm them by adding 
warm water (approximately 105 OF). Check the temperature of the 
water with your elbow or the inside of your arm; it should be warm 
but not hot. 

If you are at a remote outdoor location and cannot use the other 
method, make a "human sandwich" by placing the unclothed victim in 
a sleeping bag (or between blankets) with two other undressed persons 
to provide body-to-body heat transfer. THIS WILL SAVE LIVES. 
Additional sleeping bags or blankets can be placed over and under the 
victim. 

DO NOT wrap a hypothermia victim in a blanket without an auxiliary source of heat 
unless it is to protect against any further heat loss before treatment can begin, 
or you need to go for help and there is no other alternative. 

Continue treatment once the victim has stabilized. Give warm liquids and 
nourishing food if the person is conscious. Check the person for symptoms of 
frostbite and if necessary, give treatment. 

Handle the patient gently and do not allow him or her to walk. Exertion can 
circulate cold stagnant blood from extremities to the central body and cause 
"after-drop," in which the patient's core temperature drops below the level that 
will sustain life. ALCOHOL CONTRIBUTES TO AFTER-DROP. 

E.2.2.3 Medical Care for Hypothermia HYPOTHERMIA IS A SEVERE EMERGENCY. GET 
MEDICAL TREATMENT AS SOON AS POSSIBLE. Even persons with mild hypothermia should 
see a doctor. 

E.2.2.4 Prevention of Hypothermia In cold weather, never go into the field 
without wearing adequate clothing. Take a complete change of warm clothes and 
one or two extra pairs of socks (in plastic bags). Wear or carry a windproof, 
water-resistant outer jacket and, in rain or snow, wear adequate rain gear. 

Stay dry. If your clothing becomes wet from perspiration, rain, snow, or 
immersion in water, change it as soon as possible. If you start to shiver in a 
prolonged and/or violent way, seek shelter at once. Shivering may produce heat 
but it also uses up energy. Violent shivering may be an early sign of 
hypothermia. 

Avoid accidental immersion in water. Practice boat safety and learn cold water 
survival techniques. If you fall into water and you are not very close to shore, 
remain quiet. Keep your head out of water, climb onto the boat, or hold or climb 
onto any other object that will support you and keep you up out of the water. 

E.2.3 Safety and First Aid Equipment In view of the causes, results, and 
appropriate treatment of cold weather injuries discussed previously, as a minimum, 
the following safety equipment should be included during cold weather operations: 
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extra clothing for all personnel, 
blankets and/or sleeping bag, 
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high-energy food and drinking water supply, 
toboggan, and 
tow ropes. 

In extreme cold conditions, add the following safety items: 

electric blanket (if an electrical source is available), 
portable emergency generator (with fuel, oil, and cords), and 
space heater and fuel. 

E.2.4 General Winter Operations Cold weather conditions can severely affect 
winter operations. The Site Manager and HSO must plan work schedules and proj ect 
tasks accordingly. 

E.2 .4.1 Preliminary Assessment If you will be working outdoors in cold weather, 
assess the local weather conditions through the news media (i. e., radio, 
television, and newspapers) to determine whether work should progress and/or the 
amount of preparation needed. Carefully consider questions such as the following. 

What are the typical wind and weather conditions for the period in 
which you will be working? 

Are the areas in which you will work sheltered or open to the wind? 

Is there a place nearby for periodic warming breaks? Can you obtain 
or heat warm food and beverages there? Is there a source of drinking 
water? 

Are there ways to m~n~m~ze the length of time that crew members will 
have to work outdoors in the cold? 

If you use a vehicle for a warming area or will use a heater in a 
closed room, how can you ensure there is adequate ventilation to 
prevent carbon monoxide poisoning? 

E.2.4.2 Scheduling Wherever possible, try to schedule work during the least 
severe weather. Rotate crew members to keep cold exposures short and allow 
sufficient time for frequent warming breaks. Remember that workers in heavy 
clothing often need more time to complete the tasks and may become fatigued more 
easily. Be aware that operations may have to be discontinued if winds increase 
or the temperature drops. 

Because winter days are short, scheduling should allow time for taking care of 
equipment and supplies before nightfall. Once it becomes dark, it is more 
difficult to gauge terrain, and temperatures are likely to drop. 

E.2.4.3 Site Access Snow and ice could make travel on site access roads 
impossible or treacherous at best. Personnel should not be allowed to work onsite 
if conditions could severely hamper the arrival or departure of emergency 
vehicles. If the route to offsite medical facilities is blocked by snow or ice, 
an otherwise minor injury could result in a maj or medical emergency. If 
conditions warrant, the following provisions should be made: 
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a dependable, four-wheel-drive vehicle available to onsite personnel 
for transporting an injured person to an offsite medical facility; 
and 

sleeping bags, blankets, food supply, and water kept onsite in the 
event a sudden storm requires personnel to remain overnight. 

The HSO is responsible for deciding when weather conditions make site access 
unsafe, thereby requiring work to stop until conditions improve. 

E.2.4.4 Equipment and Supplies Obtain equipment and supplies that will help 
prevent cold stress and will help in the treatment of cold stress disorders. 
Required equipment includes a reliable ambient temperature thermometer, a wind 
gauge, arid a windchill chart. If the site is potentially windy due to a lack of 
natural or manmade windbreaks (e.g., trees, valleys, and structures), try to 
provide means of shielding workers from the wind. If working at a remote 
location, carry extra food and water because hunger and dehydration contribute 
to cold stress. If possible, make provisions for hot food and beverages. Ensure 
that emergency communication equipment is available and operational for crew 
members working in the cold, at heights, or in remote locations. 

Close attention must be given to the effects of cold weather on field equipment. 
Batteries can be severely affected by cold resulting in disabled radios, air 
monitoring equipment, sampling pumps, and vehicles. A supply of fresh batteries, 
a sufficient number of charging units, and a set of automotive jumper cables 
should be maintained onsite. In addition, the electronics in many field 
instruments such as PID, LEL, and oxygen meters, as well as the chemical reactions 
in detector tubes (e.g., Draeger tubes) can also be adversely affected by the 
cold. The manufacturers' literature must be consulted for minimum operating 
temperatures. 

If at all possible, monitoring well sampling tasks should not be scheduled during 
cold weather. These tasks generally require the use of relatively delicate pumps; 
long, un-insulated stretches of tubing; and significant quantities of decontamina
tion solutions. Unless considerable effort is expended to prevent pumps, hoses, 
decontamination solutions, and sample containers from freezing, attempting to 
sample monitoring wells in cold weather may be counterproductive. Portable 
shelters should be considered if cold weather sampling is necessary. 
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ATTACHMENT F 

EMERGENCY PLANNING 
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F.1 EMERGENCY MEDICAL SERVICES. Prior to site investigation or activity on 
hazardous sites, nearby health facilities will be evaluated to determine their 
ability to provide for the needs of onsite project staff. Criteria such as 
emergency department physician coverage, decontamination capabilities, and 
available medical specialists will be evaluated. 

F .1.1 Onsite First Aid An industrial first-aid kit will be provided at the work 
site; contents of the kit will be checked weekly and restocked as necessary. 
Other equipment may include oxygen, backboard and straps, splints, and a cervical 
collar. 

At least one person qualified to perform first aid will be present onsite at all 
times during work activity. This person will have earned a certificate in first
aid training from the American Red Cross or will have received equivalent 
training. Designated first aides will receive regular review training from the 
American Red Cross or the equivalent. 

An eye-wash station will be provided at the work site, as well as flushing water 
for decontamination of boots, gloves, clothing, and tools. 

F.1.2 Transportation to Emergency Treatment A vehicle will be available at all 
times to transport personnel to the hospital (in the event an ambulance is 
unnecessary or unavailable). Stretchers will be located at the work site to 
transport personnel to the vehicle. Under no circumstances will injured persons 
transport themselves to a medical facility for emergency treatment. 

F.2 CONTINGENCY PLANNING. Prior to commencement of onsite activities, the HSO 
will review safety considerations with the field crew. The HSO has overall 
responsibility for adherence to the designated safety precautions and assumes the 
role of onsite coordinator in an emergency response situation. 

All onsite personnel will be familiarized with both the primary and secondary 
route to the nearest hospital (which may be shown on a figure or a local map), 
as well as the location of the nearest working telephone o~ radio communication 
device. A list of emergency telephone numbers will be posted in the trailer. 

The local hospital and emergency response team will be advised in advance of the 
work to be performed. The hospital will also be briefed on the availability of 
personnel health data and technical support through Environmental Medicine 
Resources, Inc. 

Emergency communication will be required to ensure positive preplanned notifi
cation of emergency authorities in the event of episodes requiring initiation of 
contingency plans. Emergency communication will include all or parts of the 
following. 
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warning site personnel and summoning assistance (i.e., airborne). 
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Design an emergency evacuation plan for residents of nearby homes. 
Although evacuation is an unlikely event, as a contingency, the HSO 
will be designated as onsite coordinator and will be responsible for 
implementing the plan. The HSO will be made aware of the total 
number of households within a 2, ODD-foot radius. The HASP will 
provide the emergency contacts required and a table will provide a 
list of residences and identifiable operations in the area in the 
event that evacuation is deemed a possibility for a particular site. 

Investigate possible routes of evacuation prior to any activity. 

If an accident occurs, a copy of an accident report form (provided 
in Attachment G) should be filled out by the HSO and filed with the 
individual's supervisor or the HSM. A copy should also be retained 
in the project records. 

F.3 POTENTIAL HAZARDS. The most common hazards associated with hazardous waste 
site investigation include (1) accidents; (2) inhalation, contact, or ingestion 
of hazardous materials; (3) explosion; and (4) fire. 

F.3.l Accidents Accidents must be handled on a case-by-case basis. Minor cuts, 
bruises, muscle pulls, and the like will still allow the injured person to undergo 
reasonably normal decontamination procedures before receiving direct first aid. 
More serious injuries may not permit complete decontamination procedures to be 
undertaken, particularly if the nature of the injury is such that the victim 
should not be moved. In these cases, arrangements will be made with the medical 
facility and transporter to allow them to take proper precautions. The nature 
and degree of surface contamination at a site is generally low enough that 
emergency vehicles could reach the victim onsite without undue hazard. However, 
if onsite access is limited, accident victims may be transported by personnel 
trained for this response to a point accessible by an ambulance. 

F.3.2 Contact and/or Ingestion of Hazardous Materials Properly prescribed and 
maintained protective clothing and adherence to established safety procedures are 
designed to minimize this hazard. However, it is still possible that contact or 
ingestion of materials may occur. For example, puncture of a buried drum of 
liquid during drilling operations might cause the drum contents to contact 
personnel. Standard first-aid procedures should be followed. The drilling rig 
will have a tank of water that may be useful in some circumstances, particularly 
to flush contaminants from any exposed skin areas. Eye-wash bottles will also 
be maintained at the site for emergencies. In cases of ingestion or anything 
other than minor contact with known substances, the local Poison Control Center 
and hospital should be notified and the victim taken there immediately for further 
treatment and observation. 

F.3.3 Explosion The drilling crew should be keenly aware of combustible gas 
meter readings and should withdraw at any indication of imminently hazardous 
conditions (i. e., greater than 20 percent LEL). The detection of such conditions 
will be reported to local agencies for potential execution of the evacuation plan, 
if the situation is assessed to warrant such response. 

F.3.4 Fire The combustible gas meter also warns of imminent fire hazards at 
borings. The greatest fire hazard at the site should be recognized as handling 
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the fluids (e. g., methanol and acetone) used for certain decontamination 
procedures. No smoking or open flames are allowed onsite. Carbon dioxide fire 
extinguishers will be kept at the drilling rig and in the decontamination area 
and/or field office. The fire department, previously informed of site activities, 
will be called as needed. 

F.4 EVACUATION RESPONSE LEVELS. Evacuation responses will occur at three levels: 
(1) withdrawal from immediate work area (100 feet or more upwind), (2) site 
evacuation, and (3) evacuation of surrounding area. Anticipated conditions that 
require these responses are described in the following subsections. 

F.4.1 Withdrawal Upwind (100 Feet or More) Withdrawing upwind (100 feet or more) 
will be required when (1) ambient air conditions contain greater contaminant 
concentrations than guidelines allow for the type of respiratory protection being 
worn (the work crew may return after donning greater respiratory protection and/or 
assessing the situation as transient and past), (2) a breach in protective 
clothing or minor accident occurs (the work crew may return when the tear or other 
malfunction is repaired and first aid or decontamination has been administered), 
or (3) the respirator malfunctions requiring replacement. 

F.4.2 Site Evacuation Evacuation of the site will be required when (1) ambient 
air conditions contain explosive and persistent levels of combustible gas or 
excessive levels of toxic gases, (2) a fire or maj or accident occurs, or 
(3) explosion is imminent or has occurred. 

F. 4.3 Surrounding Area Evacuation The area surrounding the site will be 
evacuated when persistent, unsuppressible toxic or explosive vapors from test pits 
or borings (e.g., pressure release from punctured drum) are released, or air 
quality monitored at several points downwind assess danger to the surrounding 
area. 

F.S EVACUATION PROCEDURES. 

F.S.l Withdrawal Upwind The work crew will continually observe general wind 
directions while onsite. (A simple wind sock may be set up near the work site 
for visual determinations.) Upon observing conditions that warrant moving away 
from the work site, the crew will relocate upwind a distance of approximately 
100 feet or farther, as indicated by the site monitoring instruments. Donning 
SCBA and a safety harness and line, the HSO and a member of the crew may return 
to the work site to determine whether the conditions noted were transient or 
persistent. If persistent, an alarm should be raised to notify onsite personnel 
of the situation and the need to leave the site or don SCBA. An attempt should 
be made to decrease emissions only if greater respiratory protection is donned. 
The HSM and client will be notified of conditions. When access to the site is 
restricted and escape is thereby hindered, the crew may be instructed to evacuate 
the site rather than move upwind, especially if withdrawal upwind moves the crew 
away from escape routes. 

F.S.2 Site Evacuation After determining that site evacuation is warranted, the 
work crew will proceed upwind of the work site and notify the security force, HSO, 
and field office of site conditions. If the decontamination area is upwind and 
more than 500 feet from the work site, the crew will pass quickly through 
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decontamination to remove contaminated outer suits. If the hazard is toxic gas, 
respirators will be retained. The crew will proceed to the field office to assess 
the situation, where the respirators may be removed (if instrumentation indicates 
an acceptable condition). As more facts are determined from the field crew, they 
will be relayed to the appropriate agencies. The advisability and type of further 
response action will be coordinated and implemented by the HSO. 

F.S.3 Evacuation of Surrounding Area When the HSO determines that conditions 
warrant evacuation of downwind residences and commercial operations, the local 
agencies will be notified and assistance requested. Designated onsite personnel 
will initiate evacuation of the immediate offsite area without delay. 
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ATTACHMENT G 

HEALTH AND SAFETY FORMS AND DATA SHEETS 
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ABB ENVIRONMENTAL SERVICES INC. 
ACCIDENT REPORT 

SITE INFORMATION: 

Site: Job Number: ---------------------------------------------- -----------------Location:, _______________________________________________________________________ ___ 

Location of Accident (if different from above ):, ____________________________________________ _ 
Did injury involve ABB-ES employee?: Subcontractor?: __ _ Other?: ----------------------
PERSONAL INFORMATION: 

Name of Injured Person: ____________________________________________________________ _ 
Address of Injured Person: _________________________________________________________ _ 
SSN: __________________________ .DOB: _______ ~Marital Status:, ________ _ 
Department: Date of Hire: _____________________________ _ 

ACCIDENT INFORMATION: 

Date of Accident: Time of Accident: Weather Conditions: ---- -------Name of Witness:, _______________________________________ Telephone No.: ______________ _ 
Address: _____________________________________________________________________ _ 

Accident Category: D Chemical Exposure D Physic~l Injury 
D Property Damage (list): _____ _ B Motor Vehicle D Fire 

Other: -----------------
Severity: D D Medical Treatment D Non-disabling 

D Estimated Amount of Property Damage: ___________________ _ 
Disabling D Fatality 

Classification of Injury: Heat Burns Allergic Reaction Lacerations Fracture 
Chemical Burns Bites Punctures Dislocations 
Radiation Burns Poison Ivy Abrasions Nausea 
Toxic-Respiratory Heat Stroke Sprains Headache 
Toxic-Dermal Cold Exposure Bruises Faint/Dizzy 
Toxic-Ingestion Blisters Concussion 
Other: 

If chemical exposure, list all possible contaminants of concern: __________________________________ ___ 

Part( s) of Body Affected:, ___________ .... Degree of DisabiIity:, _________________________ _ 
Date Medical Care Received: Emergency Service: Follow-up Examination Needed: _____ _ 
~meandAddre~ofMedicaIFacil~~, ________________________________________________ _ 

Name of Attending Physician: _________ Telephone Number:, _________________________ _ 
Date/Time Employee went back to work: Employee on Restricted Duty? ___ _ 
Estimated Number of Days Away From Work:, _______ _ 
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CAUSE OF INJURY/ACCIDENT: 

Causitive agent(s) most directly related to accident (e.g., object, substance, material, machinery, equipment, 
orweather): ____________________________________________________________________________ __ 

Were there unsafe mechanicaVphysicaVenvironmental condition(s) at the time of the accident?: ___________ _ 

Did an unsafe act contribute to the accident? If yes, specify: _________________________________ _ 

Did personal factors contribute to the accident (e.g., improper attitude, lack of knowledge or skill, slow 
reaction, fatigue, inattention, or horseplay. ): _________________________________________ _ 

ACCIDENT PREVENTION: 

Level of Personal Protective Equipment required in the HASP:. ____ _ 
Was injured using required equipment?: . If not, how did actual equipment differ from what was 
req~red~ilieHAS~De~ribe:. _________________________________________________ ~ 

Was personal protective equipment required in the HASP adequate for site conditions? ______ _ 
If no, what additional equipment was needed?: _______________________________________ _ 

What can be done to prevent a re-occurrence of this type of accident? (e.g., ventilation, machine modification/ 
guarding, modification of work practices, or additional training. ): _________________________ _ 

NARRATIVE: 

Provide a detailed description of how and why the accident occured. Include objects, equipment, tools, 
circumstances of assigned duties, weather, etc. Be specific.:. ________________________________ _ 

Signature of Preparer:. _______________________________________ .Date:. _________________ __ 

Signature of Site Manager: Date:. __________________ __ 
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The Occupational Safety and Health Act of 1970 provides job safety and health protection for workers 
by promoting safe and healthful working conditions throughout the Nation. Requirements of the Act 
include the following: 

. . 
",. EMPLOYERS 

~ . . py py pym P 
of employment free from recognized hazards that are causmg or are 
likely to cause death or serious harm or employees. Employers must 
comply WIth occupational safety and health standards issued under 
the Act 

EMPLOYEES 
p y py p ty . 

standards, rules, regulatIOns and orders Issued under the Act that 
apply to theIr own actIOns and conduct on the Job 

The OccupatIonal Safety and Health AdmInIstratIOn (OSHA) 
of the U.S Department of Labor has the pnmary responsIbIlity for 
admInIsterIng the Act. OSHA Issues occupational safety and health 
standards,. and Its Safety and Health OffIcers conduct 

WIth the Act. 

req 
representative authonzed by employees be given an opportUnIty 
to accompany the OSHA inspector for the purpose of aIding the 
InspectIOn 

Where there IS no authonzed employee representatIve, the 
OSHA Compliance OffIcer must consult WIth a reasonable number 
of employees concerning safety and health condItIOns In the 
ok I e • r ~. 

COMPLAINT 
p y p g P 

WIth the nearest OSHA offIce requestIng an inspectIOn If they 
believe unsafe or unhealthful condItIOns eXIst In theIr workplace 
OSHA WIll WIthhold, on request, names of employees complaInIng. 

The Act prOVIdes the employees may not be dIscharged or 
dISCrImInated agaInst In any way for fIlIng safety and health 
complaInts or for otheTWIse exercIsIng theIr rIghts under the Act. 

Employees who believe they have been dlscnmInated agamst 
may fIle a complamt WIth theIr nearest OSHA office WIthIn 30 days 

f th II ddt f . 
CITATION • -r.:. • • • p p p y , 

a cItatIOn allegIng such violatIOns WIll be Issued to the employer 
Each cItatIon WIll specIfy a time perIod WIthIn whIch the alleged 
VIolatIOn must be corrected. 

The OSHA CitatIOn must be promInently displayed at or near 
the place of alleged VIolation for three days, or until It IS corrected, 
whichever IS later, to warn employees of dangers that may eXIst 
there 

PROPOSED PENALTY . . . p ry p g pyrs 
of up to $7,000 for each serious violatIOn and for optional penalties 
of up to $7,000 for each nonserious VIolatIon. PenaltIes of up to 
$7,000 per day may be proposed for faIlure to correct VIolations 
WIthIn the proposed tIme perIod and for each day the violation 
contInues beyond the prescnbed abatement date. AJso, any 
employer who willfully or repeatedly VIolates the Act may be 
assessed penalties of up to $70,000 for each such VIolatIOn. A 
VIolatIOn of postIng requIrements can bnng a penalty of up to 
$7,000 

There are also prOVISIons for CrImInal penaltIes. Any willful 
VIolatIOn resultIng In the death of any employee, upon conVIction, 
IS pUnIshable by a fIne of up to $250,000 (or $500,000 If the 
employer IS a corporatIOn), or by ImprIsonment for up to SIX 
months, or both A second conVIctIOn of an employer doubles the 
pOSSIble term of Impnsonment FalsIfyIng records, reports, or 
applicatIons IS pUnIshable by a fine of $10,000 or up to SIX months 
In all or both 

VOLUNTARY ACTIVITY ". . p g p , g 
efforts by labor and management, before an OSHA Inspection, to 
reduce workplace hazards voluntanly and to develop and Improve 
safety and health programs In all workplaces and Industries. 
OSHA's Voluntary ProtectIOn Programs recognIZe oU,tstandIng 
efforts of thIS nature. 

OSHA has published Safety and Health Program Management 
GUIdelInes to assIst employers In establishIng or perfecting 
programs to prevent or control employee exposure to workplace 
hazards. There are many public and prIvate organIZatIons that can 
prOVIde InformatIOn and assistance In thIS effort, If requested. 
Also, your local OSHA office can prOVIde conSiderable help and 
adVIce on solVIng and health problems or can refer you to 

for 

assIstance 
Improving safety and health management IS to employers, 
WIthout CitatIOn or penalty, through OSHA·supported programs in 
each State. These programs are usually admInIstered by the State 
labor or Health department or a State unIversIty. 

POSTING INSTRUCTIONS 
Employees In States operatIng OSHA approved State Plans should 
obtaIn and post the State's eqUivalent poster. 

Under prOVISions of TItle 29, Code of Federal RegulatIOns, Part 
19032(a)(1) employers must post thIS notice (or faCSImIle) in a 
conspicuous place where notices to employees are customanly 
posted. 

More Information Atlanta, GeorgIa (404) 347·3573 WashIngton, D.C 
1991 (Repnnted) 
OSHA 2203 

AdditIonal Information and 
copies of the Act, speCIfIc 
OSHA safety and health stan
dards, and other applicable 
regulatIons may be obtaIned 
from your employer or from the 
nearest OSHA RegIonal Office 
In the follOWIng locatIons' 

Boston, Massachusetts (617) 565-7164 
Chicago, IllInOIS (312) 353-2220 
Dallas, Texas (214) 7674731 
Denver, Colorado (303) 844-3061 
Kansas City, Mlssoun (816) 426-5861 
New York, New York (212) 337-2378 
PhIladelphIa, PennsylvanIa (215) 596-1201 
San FranCISCo, CalIfornia (415) 744-6670 
Seattle, WashIngton (206) 442-5930 

!:-~n Martm, Secretary of Labor 
U.s. Department of Labor 
Occupational Safety and Health AdminIstratIon 

To report suspected fire hazards, imminent danger safety and health hazards in the workplace, or other job safety and health 
emergencies, such as toxic waste in the workplace, call OSHA's 24-hour hotline: 1-800·321·0SHA. 
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N.6 DAILY HEALTH AND SAFETY AUDIT 

Site Name: Date: 
Auditor: --------------------- -----

SEND COMPLETED FORM TO THE HEALTH AND SAFbTY MANAGER 

1. Safety mccting held today? 

2. Emergency procedures discussed during safety meeting? 

3. Vehicle available on-site for transportation to the hospital? 

4. At least two persom trained in Cl'R and first-aid on-site? 

s. Proper PPE being worn as specified in the HASP? 

Level of PPE being worn: 

6. PPE adequate for work conditions? 

If not, give reason: 
Upgrade/downgrade to PPE level: 

7. If Level B. back-up/emergency person suited up (except for air)? 

8. Monitoring equipment calibrated? 

9. Monitoring equipment in good condition? 

10. Monitoring equipment used properly? 

1L Other monitoring equipment needed? 

Lise 

12. Monitoring equipment covered with plastic to minimize contamioation? 

13. Decon line set up properly? 

14. Proper cleaning fluid used for known or suspected contaminants? 

15. Proper decon procedures used? 

16. Decon personnel wearing proper PPE? 

17. Equipment decontaminated? 

18. Samples decontaminated? 

19. Disposable items changed twice a day or more often if needed? 

20. Proper collection and disposal of contaminated PPE? 

21. Proper collection and disposal of decon fluid? 

22. Buddy system used? 

23. Equipment kept off drums and ground? 

24. Knccling or sitting on drums or ground not allowed? 

25. Personnel avoid standing or walking through puddles or stained soil? 

26. Zones established? 

Zl. If night work to be conducted. adequate illumination? 

28. Smoking. eating. or drinking in the Exclusion Zone or CRZ not allowed? 

29. To the extent feasible, contaminated materials handled remotely? 

30. Entry into cx.cavations not allowed unless properlyshorcd or sloped? 

31. All unusual situations on-site listed in HASP? 

If not, what? 

Action taken? 

HASP revised? 

32. All confined spaces identified? 

If not, lise 

33. Confined Space OIecklists used? 

34. Confined Space OIcck1ists completely and correctly filled out? 

Ins INo INIAl· . COMMENTS .. . 
Use back a form if more space IS needed 

I I I 
ALL DEFICIENCIES MUST BE CORRECfED IMMEDIATELY! 
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H.l INTRODUCTION. This program was developed to govern the selection and use 
of respiratory protective devices. The program is intended to comply with OSHA 
requirements as set forth in 29 CFR 1910.134(b). The scope of this program is 
limited to activities related to field investigations of potentially hazardous 
waste disposal sites. 

H.2 PERSONNEL REQUIREMENTS. All personnel assigned to field activities at 
hazardous or potentially hazardous locations are enrolled in ,the medical 
surveillance program. This program must include a spirometry test. The test is 
a measure of the' respiratory system status. No personnel may be assigned to the 
use of or may withdraw from stock any respiratory protective device without a 
physician's certification that use of the device will not be injurious to health. 
Psychological limitations (e. g. , claustrophobia) are also considered in personnel 
assignments. Training in the use of the selected device and fit testing, as 
described herein, are also required. 

Personnel will not be assigned duties that require a respirator when facial hair, 
skullcaps, or eyeglasses will interfere with a proper fit. Contact lenses may 
not be worn with any respiratory protective device. Eyeglass frames that fit 
inside the respirator face piece are provided as necessary. 

H.3 APPLICABLE EQUIPMENT. ABB Environmental maintains the following respiratory 
protective equipment: 

full-face chemical/mechanical air-purifying respirators; 
SCBA, 
full-face airline-supplied breathing apparatus, and 
5-minute,escape air supply. 

This equipment is intended for use on an as-needed basis, to be determined by an 
evaluation of onsite conditions. Respiratory protective equipment should not be 
used arbitrarily by any person. Selection criteria are presented separately; 
training is required in the use of each type of equipment before drawing from 
stock. 

H.4 PERSONNEL TRAINING. Training of personnel in the proper use and care of 
respiratory protective equipment is considered essential to the success of the 
program. Training encompasses the following topics: 

respiratory protection principles, 
selection of appropriate equipment, 
use of equipment, 
maintenance of equipment, and 
fit testing. 

Information regarding each topic is presented as standard respiratory protection 
procedures in the corporate health and safety program manual. 

H.5 PROGRAM ADMINISTRATION AND DOCUMENTATION. Administration of the Respiratory 
Protection Program is the responsibility of the HSM and includes the following: 
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respirator selection, 
personnel training, 
fit testing, 
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respirator maintenance, 
documentation, 
program evaluation and improvements, and 
personnel pulmonary testing and certification. 

Fit testing and respirator maintenance is performed by, the company of the person 
onsite. All fit-testing and respirator maintenance is conducted under the 
administration of the HSM. Maj or maintenance is performed by manufacturer
certified technicians only. Personnel training in respiratory protection is one 
aspect of the HSM's ongoing personnel training programs. Program evaluation is 
a dynamic process, occurring each time a project HASP is prepared. 

Medical'surveillance is required for all personnel assigned to hazardous or 
potentially hazardous site activities. 

Documentation of the various elements of the respiratory protection program is 
achieved through several media, as follows. 

Documentation of respirator selection is included in the hazard 
assessment of each site's HASP. 

Documentation of personnel training is maintained in both hard copy 
and computerized files. 

Documentation of medical surveillance is achieved indirectly by 
maintaining a list of enrolled employees in the health monitoring 
program and directly through physician certification of personnel 
allowed to be assigned respiratory protective devices. 

Using the appropriate form, documentation of fit-testing is 
maintained on file with the equipment manager of the Sample Control 
and Staging Center and with the HSM or designee. 

Documentation of site surveillance is required both by this program 
and by the HASP for each site. Records of site survei'llance are 
created by the HSO and maintained in project files. 

Respirator inspection and maintenance records are created and 
maintained by the equipment manager for each respirator, SCBA, and 
escape respirator. 

Inspection and documentation occurs either before each unit is removed from stock 
and when it is returned, or monthly. 

H.6 INSPECTION, MAINTENANCE, AND STORAGE. 

H.6.1 Introduction Respirator maintenance is an integral part of the overall 
respirator program. Wearing a poorly maintained or malfunctioning respirator, 
in one sense, is more dangerous than not wearing a respirator at all. Personnel 
wearing defective devices think they are protected when, in reality, they are not. 
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Emergency escape and rescue devices are particularly vulnerable to poor 
maintenance because they generally are used infrequently, and then in the most 
hazardous and demanding circumstances. Serious injury or death can result from 
wearing a defective device during an emergency escape or rescue. The respirator 
program includes the following components. 

inspection for defects (including a leak check), 
cleaning and disinfecting, 
repair as required, and 
proper and sanitary storage of equipment. 

H. 6.2 Inspection for Defects The most important part of a respirator maintenance 
program is continual inspection of the devices. If properly performed, 
inspections will identify damaged or malfunctioning respirators before they can 
be used. Two types of inspections will be performed (1) while the respirator is 
in use and (2) while it is being cleaned. Because the use and cleaning will be 
performed primarily by the same personnel, these inspections may become 
concurrent. 

H.6.3 Frequencv of Inspection OSHA requires that "All respirators be inspected 
before and after each use," and that those not used routinely (i.e., emergency 
escape and rescue devices) "shall be inspected after each use and at least 
monthly .... " Obviously, emergency escape and rescue devices do not require 
inspection before each use. 

H.6.4 Inspection Procedures Respirator inspection will include checking of the 
following: 

tightness of the connections; 
face piece; 
valves; 
connecting tubes; and 
canisters, filters, or cartridges. 

In addition, the regulator and warning devices on a SCBA will be checked for 
proper functions. 

H. 6.5 Field Inspection of Air-purifying Respirators Routinely used air-purifying 
respirators will be checked as follows before and after each use. 

1. Examine the face piece for: 
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excessive dirt; 

cracks, tears, holes, or physical distortion of shape from improper 
storage; 

inflexibility of rubber face piece (stretch and knead to restore 
flexibility) ; 

cracked or badly scratched lenses in full face pieces; 

incorrectly mounted full face piece lenses, or broken or missing 
mounting clips; 
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cracked or broken air-purifying element holder(s), badly worn 
threads, or missing gasket(s). 

2. Examine the head straps or head harness for: 

breaks, 
loss of elasticity, 
broken or malfunctioning buckles and attachments, and 
excessively worn serrations on head harness, which might permit 
slippage (full face pieces only). 

3. Examine the exhalation valve for the following after removing the cover: 

foreign material (e.g., detergent residue, dust particles, or human 
hair under valve seat); 

cracks, tears, or distortion in the valve material; 

improper insertion of the valve body in the face piece; 

cracks, breaks, or chips in the valve body, particularly the sealing 
surface; 

missing or defective valve cover; and 

improper installation of the valve in the valve body. 

4. Examine the air-purifying element(s) for: 

incorrect cartridge, canister, or filter for the hazard; 

incorrect installation, loose connections, missing or worn gasket, 
or cross-threading in the holder; 

expired shelf-life date on the cartridge or canister; 

cracks or dents in the outside case of the filter, cartridge, or 
canister indicated by the absence of sealing material, tape, or foil 
over the inlet; and 

identical cartridges if more than one are used. 

H.6.6 Care and Cleaning of Self-contained Breathing Apparatus The proper care 
of SCBAs involves the following: 

inspection for defects, 
cleaning and disinfecting, 
repair, and 
storage. 

The following checklist is to be used by personnel whenever they check out a SCBA. 
(Note: Any discrepancy found should be cause to set the unit aside until it can 
be repaired by a certified repairperson.) 
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1. Preliminary Inspection. Check to ensure that: 

high-pressure hose connector is tight on cylinder fitting, 
bypass valve is closed, 
mainline valve is closed, 
there is no cover or obstruction on regulator outlet, and 
pressure in the tank is at least 1,800 psi. 

2. Backpack and Harness Assembly. 

Straps 

visually inspect for complete set 
visually inspect for frayed or damaged straps that may break 
during use 

Buckles 

visually inspect for mating ends 
check locking function 

Backplate and Cylinder Lock 

visually inspect backplate for cracks and for missing rivets 
or screws 
visually inspect cylinder hold-down strap and physically check 
strap tightener and lock to ensure that it is fully engaged 

3. Cylinder and Cylinder Valve Assembly. 

Cylinder 

physically check cylinder to ensure that it is tightly fastened 
to backplate 
check hydrostatic test date to ensure that it is current 
visually inspect cylinder for large dents or gouges in metal 

Head and Valve Assembly 

visually inspect cylinder for presence of valve lock 
visually inspect cylinder gauge for condition of face, needle, 
and lens 
open cylinder valve and listen or feel for leakage around 
packing (if leakage is noted, do not use until repaired); note 
function of valve lock 

4. Regulator and High-pressure Hose. 
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High-pressure Hose and Connector. Listen or feel for leakage in hose 
or at hose-to-cy1inder connector. (Bubble in outer hose covering may 
be caused by seepage of air through hose when stored under pressure. 
This does not necessarily mean a faulty hose.) 

Regulator and Low-pressure Alarm 
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Cover outlet of regulator with palm of hand. Open mainline 
valve and read regulator gauge (must read at least 1,800 psi 
and not more than rated cylinder pressure). 

Close cylinder valve and slowly move hand from regulator outlet 
to allow slow flow of air. Gauge should begin to show 
immediate loss of pressure as air flows. Low-pressure alarm 
should sound between 650 and 550 psi. Remove hand completely 
from outlet and close mainline valve. 

Place mouth onto or over regulator outlet and blow. A positive 
pressure should be created and maintained for 5 to 10 seconds 
without any loss of air. Next, establish a slight negative 
pressure in regulator and hold for 5 to 10 seconds. Vacuum 
should remain constant. This tests the integrity of the 
diaphragm. Any loss of pressure or vacuum during this test 
indicates a leak in the apparatus. 

Open cylinder valve. 

Place hand over regulator outlet and open mainline valve. 
Remove hand from outlet and replace in rapid movement. Repeat 
twice. Air should escape when hand is removed each time, 
indicating a positive pressure in chamber. Close mainline 
valve and remove hand from outlet. 

Ascertain that no obstruction is in or over the regulator 
outlet. Open and close the bypass valve momentarily to ensure 
flow of air through bypass system. 

5. Face Piece and Corrugated Breathing Tube. 
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Face piece 

Visually inspect head harness for damaged serrations and 
deteriorated rubber. Visually inspect rubber face piece body 
for signs of deterioration or extreme distortion. 

Retaining clamp properly in place, visually inspect lens for 
proper seal in rubber face piece, and for cracks or large 
scratches. 

Visually inspect exhalation valve for visible deterioration or 
foreign materials buildup. 

Breathing Tube and Connector 

Stretch breathing tube and visually inspect for deterioration 
and holes. 

Visually inspect connector to ensure good condition of threads 
and for presence and proper condition of "0" ring or rubber 
gasket seal. 
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Perform a negative pressure test on face piece. 

a. Don backpack and face piece. 

b. With face piece held tightly to face or face piece 
properly donned, stretch breathing tube to open corruga
tions and place thumb or hand over end of connector. 

c. Inhale. ~egative pressure should be created inside mask, 
causing it to pull tightly to face. This negative 
pressure should be maintained for 5 to 10 seconds. If 
negative pressure leaks down, the face piece assembly is 
not adequate and should not be worn. 

6. Storage of Units. Check that: 

cylinder is refilled as necessary and unit is cleaned and inspected 

cylinder valve is closed 

high-pressure hose connector is' tight on cylinder 

pressure is bled off high-pressure hose and regulator 

bypass valve is closed 

mainline valve is closed 

all straps are completely loosened and laid straight 

face piece is properly stored to protect against dust, sunlight, 
heat, extreme cold, excess moisture, and damaging chemicals 

H.6.7 Cleaning and Sanitizing Any good detergent may be used, followed by a 
disinfecting rinse or a combination disinfectant-detergent for a one-step 
operation. Reliable, effective disinfectants can be made from readily available 
household solutions, including the following. 

Hypochlorite solution (50 ppm of chlorine) can be made by adding 
approximately 2 milliliters of bleach (e.g., Clorox~) to 1 liter of 
water or 2 tablespoons of bleach per gallon of water. A 2-minute 
immersion disinfects the respirators. 

Aqueous solution of iodine (50 ppm of iodine) can be made by adding 
approximately 0.8 milliliter of tincture of iodine per liter of 
water, or 1 teaspoon of tincture of iodine per gallon of water. A 
2-minute immersion is sufficient to disinfect the respirators. 

To prevent damaging the rubber and plastic in the respirator face pieces, the 
cleaning water should not exceed 140 of; however, to ensure adequate cleaning, 
it should not be less than 120 of. 
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H. 6.8 Rinsing The cleaned and disinfected respirators should be rinsed 
thoroughly in water (140 of maximum) to remove all traces of detergent and 
disinfectant. This is important for preventing dermatitis. 

H.6.9 Drying The respirators may be allowed to dry in room air on a clean 
surface. They may also be hung from a horizontal wire, like drying clothes; 
however, care must be taken not to damage or distort the face pieces. 

H. 6 .10 Reassembly and Inspection To avoid contamination, the clean, dry 
respirator face pieces should be reassembled and inspected in an area separate 
from the disassembly area. The inspection procedures were discussed previously; 
special emphasis should be given to inspecting the respirators for detergent or 
soap residue left by inadequate rinsing. This appears most often under the seat 
of the exhalation valve, and can cause valve leakage or sticking. The respirator 
should be thoroughly inspected and all defects corrected. New or retested 
cartridges and canisters should be installed, and the completely reassembled 
respirator should be tested for leaks. For SCBA devices, the face piece should 
be combined with the tested regulator and the fully charged cylinder and an 
operational check should be performed. 

H.6.11 Maintenance and Repair Replacement or repair should be done only by 
trained, experienced persons using parts designed for the respirator. Besides 
being contrary to OSHA requirements, substitution of parts from a different brand 
or type of respirator invalidates approval of the device. This restriction 
applies particularly to maintenance of the more complicated devices, especially 
SCBA, and more specifically, regulator valves and low-pressure warning devices. 
These devices should be returned to the manufacturer or to a trained technician 
for adjustment or repair. No problems are anticipated in repairing and 
maintaining most simple respirators, particularly the commonly used air-purifying 
type. 

H. 6 .12 Respirator Storage Respirators must be stored properly to protect against 
the following: 

dust, 
sunlight, 
heat, 
extreme cold, 
excessive moisture, 
damaging chemicals, and 
mechanical damage. 

Damage and contamination of respirators may occur if they are stored on a 
workbench; in a tool cabinet or toolbox among heavy tools, greases, and dirt; or 
in a vehicle. 
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ATTACHMENT I 

OTHER 
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1.1 ILLUMINATION. Site operations will not be permitted without adequate 
lighting. Therefore, unless provisions are made for artificial light, downrange 
operations must halt in time to permit personnel and equipment to exit the 
exclusion zone and proceed through decontamination before dusk. Conversely, 
operations will not be permitted to begin until lighting is adequate. 

1.2 SANITATION. Provisions must be made for sanitation facilities for the site 
work force. At a minimum, the provision of toilet facilities must meet the 
requirements of 29 CFR 1910.120(n), which includes one facility for less than 20 
employees, or one toilet and one urinal for every 40 employees, up to 200; then 
one of each for every 50 employees. If it is a mobile crew and they have 
transport readily available, the requirements do not apply. 
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